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ABSTRACT

The report of the National Center for Health
Statistics presents national estimates of the hearing levels of
youths 12-17 years of age in the civilian noninstitutionalized
population of the United States. These are based on individual
monaural, puretone, audiometric test results of eight freguencies as
obtained in the Health Examination Survey of 1966-70 for a national
probability sample (N=6,768) representative of the 22.7 sillion
youths in that segment of the population. Age, sex, race, region,
urban-rural, income, and parent-education differentials in hearing
levels are assessed. Major findings summarized froa the study among
youths include: that for their better ear more than haif had hearing
thresholds below (better than) the American Standard Association
(ASA) 1951 standard for audiometric zero at all frequencies tested
except 6000 Hertz; that hearing levels for girls are generally lower
(better) than among boys, by mean differences large enough to be
statistically insignificant at 2000-8000 Hertz; that the prevalence
of hearing handicap as estimated froam the puretone audiosetric test
results in this survey is quite low (only about 1.5 percent, or an
estimsted 281,000 youths 12-17 years of age in this country, have
sone degree of hearing handicap); and that youths froam families with
less than $5,000 per year had higher mean thresholds (poorer hearing)
than those from families with income of $5,000 and over. (Author)
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HEARING LEVELS OF U.S. YOUTHS
12-17 YEARS

Jean Roberts and Elizabeth M. Ahuja, Division of Health Examination Statistics

INTRODUCTION

This report gives natipnal cstimates of the
hearing levels of youths 12-17 years of age in the
civilian noninstitutionalized population of the
United States. These arc based on individual
monaural pure-tone audiometric test results, at
cight frequencies obtained in the Health Exami-
nation Survey of 1966-70 for a national probabil-
ity sample representative of the 22.7 million
vouths in that scgment of the population.
Findings have been analyzed with respect to age,
sex, race, geographic region, size of place of resi-
dence, family income, and cducation of parent.

The Health Examination Survey is onc of the
major programs of the National Center for Health
Statistics. authorized through the National Health
Survey Act of 1956 by the 84th Congress as a
continuing Public Health Service function to
determine the health status of the population.!

In the National Center for Health Statistics,
the principal hecalth survey programs include the
Health Examination, Health Interview, Health
Manpower and Facilities, and Health Resources
Utilication. The Health Interview Survey, which
collects health information from samples of
people by houschold interview, studies primarily
the impact of known illness and disability on the

lives of people. The Health Manpower and Facili-

tiesprograms obtain information through surveys
ot hospitals, nursing homes, and other resident

institutions, and the entire range of personncl in
the health occupations. The Heidth Resources
Utilization surveys obtain inform:ation on the
cxtent of health facility and scrvice utilization.
The Health Examination Sunvey collects data
through dircct physical examinations, tests, and
measurements performed on scientifically sc-
letted nationwide probability samples of the
pqpulation. This system, in addition to providing
the most efficient way of obtaining actual diag-
nostic data on the prevalence of specificd medi-
cally defined illness, is the only one of the survey
programs to secure information on unrccognized
or undiagnoscd conditions as well as a varicty
of physical, physiological, and psychological
nmicasures within the population. In conjunction
with the examination, medical history, demo-
graphic and socioeconomic data were obtained
on the sample population under study with
which the examination findings for these per-
sons may be interrelated.

The Health Examination Survey is planned as
a serics of scparate programs called “cycles.”
Fach cycle is limited to specific aspects of health
within specific scgments of the U.S. population.
The first cycle in 1960-62 was designed primarily
to provide data on the prevalence of certain
chronic discases and on the distribution of
various physical and physiological mecasures in a
defined adult population.?+3

The target populaticn for the second cycle in
1963-65 was the noninstitutionalized children
6-11 ycars of age. For it the examination was
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focused primarily on health factors related to
growth and development 3.5

The third cycle, on which the findings in this
report are based, was designed as in the preceding
children’s program to collect data on the health
status of the youth population with particalar
emphasis on factors and conditions related to
thewr growth and development.  For this a prob-
ability sample of the noninstitutionalized youths
12-17 years in the United States was sclected and
examined.  The gquestionnagires and examination
content and procedures were similar to those in
the children’s program, so as to obtain com
parabic mformation for the entire continuum of
childhood through adolescence, but were supple-
mented, as necessary, to obtain data specifically
related 1o adolescent health.  Included were o
physical examination given by a pediatrician
assisted by a4 nurse, tests administered by o
asychologist, and a varicty of tests and measure-
ments by liboratory Xeray  technicians. The
suniey plan, sample design, ¢ aamination content,
and operation of this suney program have been
deseribed in a previous report 6

Policies for the testing of hearing and the
related examinaton of the cirs, nose, and titroat
were provided through the Subcommittee on
Hearing in Children of the Committee on Con-
senvation of Hearing of the American Academy
of Ophthalmology and Otolaryngology, of which
Dr. Rayvmond E. Jordan was Chairman. Mcmbers
of the subcommittee also made onsite visits 1o
review the ongoing hearing examination.  Facil-
itics for the testing of hearing, training of tech-
nicians in testing and in instrument calibration,
and conduct of acoustical surveys were made
available through this group. Dr. Eldon L. Eagles,
Exccutive Director of the Subcommittee, served
as principal consultant in the hearing aspects of
the survey. Specific guidance on audiometric
testing and the training of the technicians in this
testing were given by Dr. Leo Doerfler of the
University of Piusburgh. Instrument calibration,
background noise level surveys, and specific
guidance on environmental control aspects of
hearing testing were provided by Mr. Kenneth
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Stewart through his acoustics laboratory at the
University of Pittsburgh.  Special  training in
performing the car examination was also given
the survey staff pediatricians.

Field collection operations for the youths’
cvcle started in March 1966 and were completed
in March 1970. Of the 7,514 youths sclected in
the national probatility sample, 6,768 or 90 per-
cent were examined.  This national sample is
representative, and the examined group is closely
representative of the 22.7 million civilian non-
institutionalized youths 12-17 years in the United
States with respect to age, sex, race, region,
population size of place of residence, and rate of
change in size of place of residence from 1950
to 1960.

As in the preceding program among children,
cxaminations in the youths' cycle were done
consecutively in 40 different locations through-
out the United States. Each youth during his sin-
gle visit was given a standardized cxamination by
the examining tcam in the mobile units specially
designed for use in the survey. The only excep-
tion was that the girls whose urine specimens were
found positive for bacteriuria were brought back
for repeat urine tests. Prior to the examination,
demographic and sociocconomic data on house-
hold members as well as medical history, be-
havioral, and rclated data on the youth to be
examined were obtained from his parents. In
addition, a Health Habits and History form was
completed by the youth before he arrived for
the cxamination and a Health Behavior form
was completed by him while in the examination
center. Ancillary data were-requested from the
school attended by the youth including his grade
placement, teacher’s ratings of his behavior and
adjustment, and hcalth problems known to his
teacher, A birth certificatc was obtained for
cach youth to verify his age and provide informa-
tion related to his condition at birth,

Statistical notes on the survey design, reliability
of the data, and sampling and measurement crror
arc shown in appendix §. Definitions of the demo-
graphic and socioeconomic terms are in appen-
dix 1I.
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HEARING (MEASUREMENT AND RELATED
ENT EXAMINATION

Hearing threshold fevels for the right and left
car of cach vouth were determined individually
at cight frequencies—250, 500, 1000, 2000,
3000, 4000, 6000, and 8000 Hertz {Hz-cycles
per second). Testing was done in an acoustically
treated room using air-conduction carphones with
standard purc-tone audiometers and methods
identical to those in the preceding survey among
children. The related examination of the youth’s
cars, nose, and throat {(ENT) given by the sunvey
staff pediatrician included a general inspection
of the external cars, routine otoscopic examina-
tion of the external aditory canals and tympanic
membranes, pneumatic otoscopy, and inspection
of the anterior nares, tonsils, and oral pharynx
identical (with a few minor deletions) to that for
children in the preceding survey.?

Testing was done by technicians specially
trained in the use of a modified Hughson-Westlake
mcthod in which the tone was first introduced
at a 60-dccibel (dB) intensity, decrcased by 10-dB
steps until no response was obtained, then in-
creased 5 dB and dropped 10 dB until the lowest
intensity was recached (threshold) at which re-
sponses were obtained in 2 out of 3 or 3 out of 5
ascending trials.  For the testing, the youth was
scated with his bach to the window in the
acoustically treated test room in which the door
had been closed. The youth was seated oppuosite,
but not directly facing the tester, so the examinee
could not see when the signal was presented. The
technician made certain that the yvouth’s cars
were not obstructed with cotton, that eycglasses,
hearing aids, carrings, and chewing gum were re-
moved, and that hair was pulled back off the cars.
The technician then placed the earphone opening
over the car canal making sure that the carphone
made a good scal against the youth’s car. The
red carphone was placed on the right car, the
gray on the left.

Hearing theeshold or level, as used in this re-
port, is the lowest intensity of a pure tone pro-
duced in the audiometer carphone that the youth

Q ;
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reports s just audible to his car under test, inat
least one-halfl of the specificd number of trials.
Standard audiometers for 82 percent of the tests
among youths were calibrated and maintained in
calibration inaccordance with the 1951 Ar.crican
Standard Association (ASA) specifications8 in
which the zero sound intensity level on the dial
of these instruments corresponds to the thres-
hold of hearing for “normal” subjects with no
history of otological discase or difficulty hearing,
as determined in the 1935-36 National Health
Survey. The “andiometric zero (ASA-1951)” or
zero point on the audiometer was expressed in
terms of the sound pressure levels in decibels
produced by the carphones in a National Burcau
of Standards (NBS) 9-A coupler when the volt-
ages corresponding to this threshold of hearing
arc applied. This audiometric zero point corre-
sponds to a different sound pressure level for
cach test frequency. During the latter part of
the survey, as the older audiometers became
more difficult to recalibrate 10 ASA standards,
they were veplaced with newer standard audiom-
cters calibrated and maintained in calibration in
accordance with the 1969 American National
Standards Institute (ANSI) specifications which
incorporated the standards sct in 1964 by the
International Organization for Standardization
(1S0).9.10  The audiometric zero points at cach
frequency in the ASA-1951 Standard were revised
for the 1SO-1964 and ANSI-1969 Standards on
the basis of more recent audiometric test data on
human subjects from a large number of acoustics
laboratories in various countrics that were ob-
taincd with improved equipment not available at
the time the 1935-1936 National Health Survey
normative data were obtained.

Mcasurement of hearing level could be made
in 5-decibel steps from 100 decibels above to
10 decibels below the audiometric zero point on
the ASA-1951 audiometers and from 80 decibels
above to 10 decibels below the audiometric zero
point on the ANSI-1969 cquipment. Since the
hearing of youths is substantially morc sensitive
than that of the adults tested in the Health
Examination Survey of 1960-62, the audiometers



were modified by the insertion of a 30-decibel
attenuator so that testing could be done as low as
40 decibels below audiometric zero in a stable
part of the range of the instrument as was done
in the preceding survey among children.  This
made a corresponding reduction in ihe upper
limit of intensity available for testing (to 60 dB
on the ASA-1951 instruments and 40 dB on the
ANSI-1969 units). Later the value of the atten-
uator was subtracted to obtain the actual hearing
level of the examinee in decibels. The decibel
values re audiometric zero, as used here, are de-
fined as 20 times the logarithm to the base 10 of
the ratio of the sound pressure at the examince’s
threshold of audibility (his zero sensation level)
to the reference sound pressure established for
the audiometer (audiometric zero) used. Both
sound pressures in this ratio are usually expressed
in decibels re 0.0002 dynes per square centimeter.,

For analytic purposes the two sets of
mcasurcments—the 82 percent from ASA-1951
instruments and the 18 percent from ANS1-1969
(ISO-1964) instruments—were later all converted
to both units using the appropriate values shown
in appendix IV for cach examinec. Some of the
basic hcaring level findings for youths in this
report arc shown both in the ASA-1951 and
ANSI-1969 units 1o provide continuity with pub-
lished findings for U.S. adults from the 1960-62
survey and for U.S. children from the 1963-65
survey, which were obtained and published only
in terms of the ASA-1951 units.

Before the carphones were placed, the youth
was instructed not to touch them once they were
in place. He was also told that the sound coming
from them would be like whistles or horns which
would be heard in one car 1t a time and whick
would get progressively fainter. The youth was
asked to show when the sound was heard and in
which car by raising his right or left index finger.
He was further told to raise his index finger even
thougir the sound was very faint and to keep it
raised until the sound was no longer heard.

Prior to the test the instrument power was on
for at least 10 minutes. The sequence of testing
was done in a randomized fashion starting with

4000 Hertz, then proceeding to 1000, 6000, 500,
2000, 250, 4000, 8000, and 3000. Testing of
the cars was alticrnated starting with theright car

for youths with even numbered records and witin
the left car for youths with odd case numbers
(appendix 11I).

After the testing the technician indicated on
the record what conditions, if any, affected the
test results, such as a cold, car discharge, defec-
tive equipment, earachc, or other. If the techni-
cian indicated that because of the condition he
felt the hearing test results were unreliable, these
results were not used. The extent of missing data
cither because the test was not given or the results
unrcliable and the methods used in estimation of
these missing values are shown in appendix 1.

The technicians were trained to avoid rhythmic
prescntation of signals to the youth, 1o skip to
another threshold temporarily to avoid a long,
drawn out scarch for a particular threshold, to
avoid visual or auditory clues when presenting
the tone, and to avoid distracting activity.

After cach test session a disinfectant was
applicd 1o the headband and carphones. &

Acoustical Environment

Hearing was tested in an acoustically treated
room within a specially constructed trailer in the
mobile examining center. Inside dimensions of
tie room mcasured 84 by 156 by 96 inches.
Walls, door, and ceiling were constructed of 4-
inch thick aconstical panels of hcavy stcel. The
room had incandescent lighting and continuous
but quiet ventilation.

Performance of the room in attenuating exter-
nal noisc was checked periodically throughout
the cycle by acoustical surveys conducted under
normal test conditions. Sound pressure levels
were measured both inside and outside the test
area with and without the air-conditioning cquip-
ment and under other conditions of excess noise.
When compared with the American Standards
Association’s maximum allowable sound pres-
surc levels for no masking above audiometric
zero (ASA-1951),!! the findings (shown in table

11



Toble A. Acousticsl survey' dmmum?annmmwmmmmmemm~, 1966-70

Maximom allowable s?:;."(' d';""
Audiometric sound W" inside tes* room
test for no masking Instrument
Frequency band (Herd) r abonum :n:“o:;(:uc m(da) Al m All sir
(Herz) American Standard ::::"m ﬁonir;
{d8) off on
2075 ot 50 40 1| 38-42| 4648
FE180. . o o v e e 125 40 12 26| 3840
1S0-300 . . . v« v veveevne s 3260 40 12 12 16
300600 . . . o e 3500 40 nl wn| 1213
B00-1200 . . . o o e 750 40
GO0-1200 « . oo o v evemecn s aamn 31000 40 1" 10 12
1200-2800 ..o oo v 1500 42
1200-2400 « o o v o ;2000 47 " 10| 1112
2800800 . .« o e e 3000 52
28004800 . . . . oo e 34000 57 12 1] 1112
Q800-10000 . .. . .vneeuorr 35000 62
AB00-10000 . . « - v oo x s s 38000 67 12 12 12

1 uty 22, 1966, at Portiand, Msine. 2
Sound pressures in decibels re 0.0002 dyne per cm™.
3Test trequencies used in this study.

A) indicate that under normal conditions with
air-conditioning cquipment on, the room would
have provided sufficicnt attenuation of ambicent
noise for testing to at least 20 decibels below
audiometric zero (ASA-1951) at all test frequen-
cies. The lowest hearing level for which there
would be no masking ranged from 24 decibels
below audiometric zero (ASA-1951) at 250
Hertz to 27-35 decibeis below at 500-2000
Hertz and 40 decibels or more below from
3000-8000 Hertz. Hence for all practical pur-
poses only at the 250 Herts frequency could
masking duc to ambient noise have produced an
clevated rather than a true hearing level for the
few vouths whose hearing levels were unusually
low (less than 24 decibels below audiometric
zeru, ASA-1951).

During the survey it was not always possible
to select locations for the examining center that
presented an ideal acoustical environment for
hearing testing at all times and still meet other
conditions necessary for the rest of the survey
examination. Nevertheless, analysis of the
findings for the frequencies below 2000 Herte
gives no real evidence of any noticeable degree

PAFullToxt Provided by ERIC

of masking from cxternal noise, indicating that
the acoustical environment was adequate for
testing to these low levels.

Audiometer Calibration and Other Aspects of
Quality Control

The audiometers used in this survey to measure
hearing acuity were primarily Maico instru-
ments—standard clectroacoustical gencrators with
air-conduction earphones (receivers) of type
''DH-39 with MX-41/AR cushions, providing
purc tones of selected frequencies and intensi-
tics which cover thc major portion of the
auditory range, and with a manual device for
interrupting the tone.

‘I'he audiometers were modified and calibrated
at the Acoustics Laboratory of the University of
Pittshurgh to furnish reading in terms of hearing
levels in decibels on the NBS 9-A calibrating
coupler relative to the audiometric zcro used in
the particular instrument—ASA-1951 or ANSI-
1969 -at frequencies of 125, 250, 500, 750,
1000, 1500, 2000, 3000, 4000, 6000, and 8000
Hert. The audiometric zero (American Stand-

1< :



ard, 1951) for air-conduction testing is based on
findings from the clinical followup 10 the 1935-36
National Health Survey for that subgroup of
persons considered 1o have “normal” hearing.
This subgroup consisted of 1,242 persons, of all
ages and both sexes, who gave a history of normal
hearing for speech and whose hearing levels
(determined by air-conduction tests) for both
cars did not exceed a 1o1al variation of 15 or 20
decibels on the cight tones from 64 10 8192
Herte 213 7

When voltages corresponding 1o audiometric
%ero arc applicd, the sound pressure levels pro-
duced by the audiometric carphones commer-
cially available at the time of these surveys
differed for cach type and configuration of car-
phonc. Anindication of the extent of variability
among three of the TDH-39 carphones used at
some time during the 1960.70 period in the
‘Health Examination Surveys was obtained in a
loudness balance study on human subjects made
by Mr. Stewart and Dr. Ernest Burgi at the Uni-
versity of Pittsburgh Acoustics Laboratory for
the Health Examination Survey.l4  The ASA-
1951 reference zero levels used in laboratory
calibration of the TDH.39 carphones of the
audiometers in the Health Examination Survey,
together with the corresponding present inter-
national reference zcro levels for purc-tone audi-
ometers adopted by the American National
Standards Institte (ANSI) in 1969 arc shown in
appendix IV.  Conversion to the ANSI-1969
levels were made assuming that the magnitude of
the difference in reference zero points for the
WE-705A carphones and TDH-39 carphoncs
would be the same in terms of the ANSI-1969
standard as had cxisted in the ASA-195 | standard.

During the survey among youths, cach audi.
omceter was returned to the Acoustics Laboratory
at the University of Pittsburgh for recalibration
after cach of the 40 stands (locations) of the
examinations and also on the few occasions when
monitoring and calibration indicated that the
instrument  was not functioning adequately,
Laboratory alibration procedures routinely in-
cluded tests 1o determine whether the instru-

ments  were within the following American
Standards Association specifications:8

1. Frequencies gencrated by the audiometer
within £5 percent of the corresponding
frequency reading on the instrument.

2. The sound pressure produced by the car-
phones at each hearing level intensity
rcadings at each frequency not differing
from the normal values by morc than 4
decibels at frequencies of 2000 Hertz or
less and by not more than 5 decibels at fre.
quencies above 2000 Hertz.

3. The 5-decibel intervals between successive
hearing level readings being not less than
3.5 decibels or more than 6.5 decibels.

+. The time required for the test tone to rise
to a value within 1] decibel of the required
sound pressure -being not less than 0.1
second and not more than 0.5 seconds,

5.The sound pressure of the fundamental
signal being at least 25 decibels above the
sound pressure of any harmonic.

A typical laboratory calibration report trom
the University of Pittsburgh for one of the audi-
ometers used in the survey among youths s
shown in table B.

In the field, audiometers were checaed by the
technician twice cach day—in the moming after
the 10-minute  warmup period, before. testing
was started, and again afier testing was com-
pleted for the day. In addition, a weekly field
sound pressure calibration at set intensity levels
was performed using Briiel and Kjaer Precision
Sound Level Meters and Artificial Ear Couplers.
Reports of the ficld calibration were sent rou-
tinely to the acoustics laboratory for review.
The ficld testing cquipment was calibrated peri-
odically by the acoustics laboratory.,

As previously stated, each car was retested
at 4000 Hertz to provide a measure of the relj-
ability of the test results. On the average at the
various cxamination locations, the differences
ranged from 1 to 4 decibels or less than the
interval between test intensities, the magnitude
that might be expected in test-retest of normal
subjects.15
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Table B, Typics! sudiometer calibration results for sudiometer No. 3838

Inumlty Second harmonic
error (dB)? below Attenustort
Actusl fundemental
Instrument frequancy frequenc frequence of
(Hertz) ‘:‘qm 1' (@8)3 E xpected Actusl
2) Red Grey range intervsl
phons | phone Red Gray (48) (db)
phone phons
25000!!‘!!!!0!!!!-!! 257 -005 .'05 m w ”'1& ‘l’
m...a............. m ‘o-‘ -0.3 W 30+ w‘“ ‘l’
‘mlololoollllllolll '0'5 ‘117 “2.' 384 m .6'” '-o
2000 . i i 1903 -1.3 -1.7 27.0+ as4 80.88 8.0
W00 ittt 2999 +0.3 408 36+ Y . 1) 50
moo.ooonnononnnnnn 4020 40.4 ‘0-3 364 )'75 ’-‘
m.o..o..o.....o... - QO" +2!’ -o.‘ 354 “‘70 u
mnnnnonnnnnooonnoo 7“3 *249 . 'H.O 35+ GM ”‘“ ’oo
88 =00 8.2
80.068 8.0
Actual attenuation of 30 4B ped = 20.2 dB 48- 00 [ %]
4048 49
Line voitege varistion: 105-125 = 0.6 dB 8. 40 8.4
(ASA tolerance is 2 dB) 30.% 49
%0 8.9
Overshoot and undershoot within ASA tolerance limits of ¢ 1 d8 20-28 48
13:-20 49
Onset time within ASA tolarence limits of .1 to .5 sec. 10-18 8.0
.10 49
0.8 40
Decay tima within ASA tolerance limits from 20 dB or more within .5 sec. - 8.0 4:
=108 8

JasA frequency tolersnce £8 percent.

ASA intentity tolersnce st 250+-2000 Hz is t4 dB, st 3000+ 18 dB, Obteined st hesring ievel dial rudml of 80 u8.
:AQA second harmonic tolerance is 28 B8 st 500, 1000, 2000, snd 4000 Hz.

ASA tolerance £1.8 dB.,

The randomized order of presentation of the
frequencies provided a further safeguard against
errors in testing.

FINDINGS

More than half of the youths 12-17 years of
age in the noninstitutional population of the
United States have, at lcast for the better car,
hearing thresholds lower (better) than the “nor-
mal” or audiometric zeto values in the 1951
American Standard (ASA-1951) across all test
frequencies cxcept 6000 Hertz, as cstimated
from the Health Examination Survev of 1966-70.
At all frequencies except 3000-6000 Hertz, at
least 75 percent of youths have hearing levels

lower than these ASA-1951 audiometric zcro
values (figure 1). Thus it is apparent that the
“normal” threshold values obtained from the
1985-36 National Health Survey followup study
on otologically normal persons were substan:
tially higher (poorer) than the thresholds for
more than half of the U.S. ynuths in the present
study across all octave frequencies—250, 500,
1000, 2000, 4000, and 8000 Hertz.

In contrast, when hearing levels of these youths
are cxamined in relation to the 1969 American
Standard audiometric zeros (ANSI-1969) sub-
stantially lcss thun one-half have thresholds be!
thesc newer “normul” values—the proportion
ranging from 25 pereent or less at frequencies of
250-500 and 3000-8000 Hertx to 40 and 45 per-
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Figure 1. Selected percentiles from the distribution of heating
thrashold levels (re ASA:1951) tor the better ear of youths
1217 years. at asch test frequency: United Stetes, 1968 70,

cent at 1000 and 2000 Herts (figure 2). Hence
only at 1000 and 2000 Hertz du roughly half of
the ULS. youth population approach the “normal”
threshold values in the 1969 American Standard.
A subsequent report on the car-nose-throut exam-
ination findings will determine how closely the

otologically normal youths in this study approach

these newer “normal” values.

Hearing sensitivity of youths 12-17 years when
mcasured in decibel values based on the 1951
American Standard, similar to the findings for
children 6-11 years in the preceding 1963-65
national survey,” generally decreases with in-
crease in tonal frequency up to 6000 Hertz—
slowly from 250-2000, then rapidly from 2000-
6000 Hertz, The slight depression in median

and other percentile values at 2000 Hertz noted:

in the national survey among children was not
evident for the youth population, Hearing levels
(in decibels re ASA-1951) for young U.S. adults
18-24 ycars of age as determined from the 1960-
62 Health Examination Survey ulso show a simi-
lar pattern of increase in thresholds (progressively
poorer or lesy scnsitive hearing in relation to the
ASA-1951 norms) from 2000-6000 Hertz.16

Figure 2. Selscted percentiies from the distribution of hesring
thrashold lyvels {re ANSI-1900) for the batter esr of youths
12:17 yaars, at asch test frequency: United Stetes, 1968-70,

When measured in decibel units based on the
1969 Amcrican Standard, hearing sensitivity of
youths increased with increase in frequency from
250 to 1000 Hertz, but then median and other
percentile values showed a pattern of decrcase
from 2000-6000 Hertz and an incrcase from
6000-8000 Hertz similar to that when measure-
ments were in decibel units based on the 1951
American Standard audiometric eros. (It is
rcadily apparent from appendix IV that the
actual intensity of sound for “normal” thres-
holds of hearing from cither standard actually
decreases from 250-1000 Hertz, then roughly
levels off. ‘The patterns of deviation in hearing
thresholds described ubove from either standard
in the present und preceding Health Examination
surveys reflect the variations in agreement with
the standard or “normal® values across the test
frequencices. Obviously agreement is closest with
the ANSI-19698tandard at 1000 and 2000 Hertz
for the U.S. child, youth, and young adult
populations.)

Mcan hearing levels of youths also tend to be
less sensitive at the higher frequencies from
3000 to 6000 Hertz than at the lower tones
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from 250.2000 Hertz in terms of the 1951

American Standard, but only higher than at

1000 and 2000 Herts in relation to the 1969

American Standard values for audiometric zero

(“normal™),  Mean thresholds (in decibels re

ASA-1951) were below these audiometric zero

values at all frequencies exeept 6000 1lerts,

ranging from a low of -10.0 decibels at 250

Hertz to =11 decibels at 4000 Hertz and to

+2.0 decibels at 6000 Hertz (table 1), In con.

trast, when decibel values were based on the

ANSI- 1969 audiometric zeros, the mean hearing

thresholds are consistently less sensitive than

the levels considered normal, varying between

a low of +1.1 decibels at 2000 Hertz and the

maximum of +11.2 decibels at 6000 Hertz (fig-

ure 3 and table 2).

Hearing thresholds for the right and left car
of a particular individual tended to be dissimilar
tor the myjority of U.S. youths with the extent
of right.leit car agreement diminishing with the
incrcase in frequency, The best agreement was
at 500 Hertz. where test levels for the two cars
differed by no more than 5 decibels for about
46 percent of the youths.,” Poorest agreement
was at 6000 and 8000 Hertz where only 26 per-
cent of youths had similar monaural thresholds
(fignre 4). The extent of right.deft car agrecment
antong U8, youths i the present study is sub-
stantially lower than that found among U.S.

Figure 4. Percent of youths 12.17 vears with difference in
hearing fevels between both ears of § decibels or less:
United States, 1866-70.

children in 1963-65 and U.S. adults in 1960-62,

though in both studies the agreement diminished

with increase in frequency. Among U.S. children
the percent with no more than a 5-decibel dif-

ference between the cars decreased from 88

pereent at 250-500 Hertz to lows of 67 and 69

pereent at 6000 and 8000 Hertz; while among

adults the proportion decreased steadily from

80 percent at 1000 Hertz to 50 percent at 6000

Hertz.

e e T e —

Hight poorer than *eh Lo00 ptwrrpe that 1rght

HERTZ

PERCENT OF EXAMINGES

Figure 5. Percent of youths 12-17 years with hearing levels in
the two eers differing by more then 6 decibals: Umited
States, 1966 70.
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When the two cats o anindividual vouth did
differ m hearmg sensitinity (by more than 5 dB),
at all trequencies the left ear was substantially
more likely than the right to be the less sensitive
(fiwure 5). These findings are consistent with
the findings among U.S, chuldren m 1963-65 and
LS. adults m 1960-62. In all thice surveys any
practice effect for one car or the other was mini-
mized for the groups by alternating the sequence
of first car tested from one examinee to the next
and from one frequency to the next.

Among U.S. youths the distribution of hearing
lesels s slightly skewed o the right for all fre-
quendies (figure 6 and tables 3-8), similar to the
carlier findings among U.S. children and young
adults,
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Fgure 7. Median hearing levels for the better ear of youths, by age

Age and Sex

AL 250-1000 Hertz there is linde difterence
between the hearing threshold levels of hoys and
girls (tigures 7 and 8 and tables 1.19). However,
at the higher trequencies, 2000-8000 Hertz, mean
and median levels for bhoys consistently exceed
(poorer) those for girls by differences large
cnough to be statistically significant (at the 5-
pereent probability level),

For both sexces, the hearing sensitivity varied
by less than 2 decibels over the 12-17 year age
range at cach frequency (exceept at 6000 Herts
where the variation among boys exceeded 2.5
dB), with no consistent trend in increasing or
decreasing hearing sensitivity with increasing age.
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F.gure € Median and quar tiles {50th, 25th, and 75th percentiles)
from the distribution of hearing threshold levels for the
better ear ot youths 12.17 years at selected trequencies, by
sex  United States, 1966-70

This tarrly stable age pattern tor youths was m
sharp contrast to the findings winong U.S. chil-
dren 6-11 years in the 1963-65 national study,
in which there was a consistent pattern of in-
creasing hearing sensitivity with sge at the lower
tones under 3000 Hertz.  This would tepd 10
reinforce the indication in the carlier study that
at least part of this trend among children was
probably due to the shorter attention span and
the less good fit of the carphones among the
yoanger children,

No breakdown by age was published for the
young US. adults in the 1960-62 study. How-
ever, median thresholds for women 18-24 years
were consistently lower (better) than those for
young men of that age at all six test frequencies,
generally consistent: with the findings .nong
U.S. children and youths,

Race

White youths age 12-17 years had better hear-
ing on the average than Negro youths in the
United States in the middle frequencies 1000
400G Herts, with mean ditferences large enough
to be statistically significant at 1000-4000 Hertz
(figure 9 and tables 1 and 2). At the higher
tones, 6000-8000 Hertz, and to a lesser degree
the lowest (250 Hertz), Negro youths had more
sensitive hearing than white youths, but only the
mean difference at 6000 Hertz was large enough
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Figure 9. Mean hearing levels of white and Negro youths 12-17
yadrsat each test frequency United States, 1966- 70

to be statistically significant. While this patiern
generally persisted  throughout the age tangs,
mean differences were not large enough o be
statistically significant throughout. Mean levels
for the other races are shown as a group in
tables | and 2, bat the sample used in this study
was not large enough 1o provide reliable national
estimates for this small heterogencous group in
"the population,

White girls consistently had more sensitive
hearing than their Negro counterparts over the
entire. rnge of frequencies (exeept at 6000
Hertz) with mean differences large enough to
be statistically significant at 1000-4000 Hertz,
Among boys, mean th.:sholds for white youths
in the middle frequencies, 1000-3000 Herte,
were lower (better hearing) than for the Negro,
while at the extremes of the tonal range the
reverse was found. Only at 250 and 6000-8000
Hertz (Negro more sensitive) and at 3000 Hertz
{Negro less sensitive) were the mean differences
large enough to be statistically significant,

Variability in hearing threshold levels among
the youth population is greatest at 8000 Hertz,
somewhat greater at the mid-octave frequencics
of 3000 and 6000 Hertz, and least at 1000 Hertz,
for both white and Negro youths, as measured
by the semi-interquartile range (tables C, 20, and
21).

The racial differences in hearing levels among
youths arc geacrally similar to those found
among U.S, children in the 1963-65 survey and
young US, adults in the 1960-62 survey.



Table C. Mean, madian, and semi inteiquai tile range in the distribution of hearing thresholds of white end Negro youths 12-17 years et

sach test frequency. United States, 1966-70

Decibels re audiometric zero (ANS1-1969)

White
Frequency s I R |

Mean i Median

R i

250HertZ . o e v v v eeee e 9.21 9.3
SOOHENZ. o v oo enneen 59! 5.5
1000 Herz, .o oveennnnns | 1.45 0.9
2600HEMZ . v v s vnnenn 10. 05 |
3000HErZ. oo v v v enennnn 5.0. 4.0
A000HErtZ. oo v v veeenenaes 7.8i 7.5
6000Hertz. .. ... . ) 1.4, 10.3
BOOOHerts . v vvvveven vy s.sl 6.1i
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Negro

Mean Median

4.0 8.8 8.6
5.4 5.8 48
3.6 23 15
4.0 2.2 1.6
5.6 1.0 6.9
6.5 9.0 8.9
5.6 9.7 9.2 .
6.4 5.0

6.1

1/2(Fy5 - P2g)

e

5.0
5.5
4.1
48
5.6
48
5.4
6.2

Jemisinterquartiie range 1, 2(P15-Pog) includes 12.5 parcent of the distribution above end 12.6 percent below the medien
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Region

Youths livmg m the South had less sensitive
hearing, on the average, than those in other
regions ol the United States except at the low-
est tone, 250 Hertz, where mean levels for youths
in the Midwest and West were higher (poorer
hearing) (figme 10 and table 22). Less consis-
tency exists at the other extreme. At 250, 4000,
and 6000 Hertz mean thresholds for vouths in
the Northeast were lowest while at 500-3000
Herts those in the Midwest had better hearing
than those living elsewhere, Mean differences
in hearing thresholds between those in the South
and Midwest were large enough to be statistically
significant at all hequencies except 2000 lerte.
Mean levels for youths in the Northeast at 4000
and 6000 Herty were abo substantially lower
than those in other parts of the country.

Boys and girls 12-17 years of age in the South,
exeept at 250 and 1000 Hertz for boys and 250
and 6000 Hertz for girls, tended to have some-
what poorer hearing levels than those in other
regions of the country,

As shown in tables D and 23-26, variability
in hearing thresholds among the youth popula-
tion, as measured by the semi-interquartile range
is consistently at least as high or higher for
those in the South as clsewhere except at the
nighest tone, 8000 Hertz, Variability in hearing
levels is greatest at that highest tone in cach of
the four regions. .

These findings of the least sensitive hearing
among youths in the South are more clear-cut
but generally consistent with those for U.S. chil-
dren 6-11 years in the 1963-65 study. However,
among children the variability in hearing levels

Table O. Mean, madian, and semi-interquartile range in the distribution of hearing thresholds of youths 12.17 yeers st selected fre-
quencies, by region: United States, 1966-70

Frequency
Region and measure 260 500 1000 2000 4000 8000
Hertz Hertz Hertz Hertz Hertz Hertz
Northeast Decibels re audiometric: zero (ANSI-1969)
Mean ... iviinnnnee 8.0 5.7 1.6 0.9 6.4 5.6
Median & o oo veeennenn | 8.2 5.3 1.0 0.8 6.3 48
V2Pyg=Pagle o oo s v v v 438 54 3.6 38 55 8.2
Midwest i
T 10,0 58 1.0 08 79 A
Median o v oo vienennen | 9.9 49 0.6 0.5 7.9 8.5
1V2Pys-Pasle oo v v v ve s | 3.8 5.0 3.6 40 5.2 6.3
i
South |
|
Mean .. ..cvveeennnenn | 88 6.9 2.1 1.4 8.9 8.7
Medion . .oovvvnnnnnns | 8.9 6.7 1.3 0.7 8.3 7.9
HW2Pgs=-Pashe oo v v v n i 48 6.4 38 4.4 66 6.3
West E
i
MEBN & vt vvetotonnnne 9.4 5.6 1.8 1.2 8.6 6.5
Medion . . ..o nnnnn 9.4 5.0 1.1 0.7 8.1 44
12P35-P28)e v v v v o v v u s 38 53 3.6 40 5.4 6.5

NOTE. Semi-interquartile rcnge 1/2(Mg - P2g) includes 12.5 percent of the distribution sbove end 12,8 percent below the median

{Pgo).
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was generally highest among those in 1the West,
rather than the South s noted among these
youths.

Size of Place of Residence

Youths hwving in urban communities not dit-
ferentiated by population size have hearing thres-
holds that differ little, on the average, from
those living in rural arcas of the United States
(figure 11 and wble 27). At the lower tones of
250-1000 Herte, rural dwellers have slightly more
sensitive hearing than their urban counterparts
on the average, while urban residents have slightly
better hearing at 2000-8000. None of the mean
differences are large enough to be statistically
significant.

There is also no consistent pattern of hearing

levels among urban dwellers that varies with the
population size of the community.  Youths in
the smallest urbanized areas of less than 250,000
(at frequencies of 250, 2000, 3000, and 8000
Hertz) and those outside urbanized arcas in
places of 10,000-24,999 population (at 500,
1000, 4000, and 6000 Hertz) tended to have
somewhat higher mean thresholds (poorer hear-
ing), while those in the largest metropolitan
arcas of 3 million or more (at 250, 500, and
4000-8000 Hertz) and 1-2.9 million population
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Figura 11. Mean fwering lewis of urban and rurai youths 12.17
years at each test frequency: United States, 1966-70.
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{at 1000 Hertz) Lad slightly lower mean levels
(better hearing) than youths living clsewhere
(table 28).

These findings of negligible wiban-rural differ-
ences in mean hearing thresholds for U.S. youths
in the present study are generally consistent with
the findings for U.S. children 6-11 years in
1963-65.

Rate of population change. One of the three
axes of stratification used in the sampling frame
for this national suncy as well as the preceding
one among children was the extent and direction
oi change in population size of place of residence
from 1950 t0 1960. Thix was considered an
indircet measure of the cconomic stability of
the communitics in which these youths reside.
Places with an above-average gain in population
during the decade were more likely to have a
hecalthy expanding cconomy, while those experi-
encing a loss were more likely to have diminish-
ing employment opportunitics and resources for
development. It might be expected that this
factor of rate of population change would in
turn be reflected to somie extent in the degree of
hcaring sensitivity of youths living in these types
of arcas insofar as this might also reflect the
availability and adequacy of medical care.

Youths living in places showing an above.
average gain in population tended to have better
hearing consistently across all test frequencies
than those from tommunitics where the increase
was slower or there was a population loss (figure
12 and table 29). While high-low mean differ-
ences were large enough to be statistically signif.
icant at 250, 500, 4000, and 8000 Hcrtz, there
was 1o other consistent relationship evident with
this economic indicator,

These findings of slightly better hearing levels
among youths living in communitics with above-
average gains in population than elsewhere are
generally consistent with the findings among
children 6-11 ycars in the 1963-65 national stuay.

Family Income

Hearing sensitivity of youths shows a strong,
consistent relationship to the income level of
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Figure 12. Mean heaning levels of youths 12-17 yesrs at each test trequency, by rate of populstion chenge in place of residence from
1950 to 1960: United State»?968-70.

their families (figure 13 and table 30). The
least sensitive mean hearing levels across all test
frequencies were consistently among youths in
familics with the lowest annual income, less than
$3.000, while the most sensitive hearing levcls
were found among youths in familics with annual

income of $15,000 or more, except at 250 and
6000 Hertz where those in the income bracket

$10,000-814,999 had slightly lower (better)
mecan thresholds, The mcan differences between
thresholds for youths from the lowest income
bracket and those from the higher brackets of
$10,000 or $15,000 and over arc consistently
statistically significant.

Though successive differences from onc in-

come bracket Lo the next highest were not gen-
crally large cnough to be statistically significant,
the mecan thresholds for youths from families
with less than $5,000 a year income were con-
sistently higher (poorer hearing) than those in
families with annual income of $5,000 or more.
Also at frequencies of 1000, 2000, 3000, 4000,
and 8000 Hertz mcan hearing thresholds of
youths in the lowest income families were signif-
icantly higher (poorer) than those in families
with $5,000 gf more annual income,

At test frequencies of 2000 Hertz and higher,
girls were found to have more sensitive hearing
than boys across all income levels,

1c variability in hearing sensitivity of youths,

e pesied 1,
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Figure 13. Mean hearing levels of youths 12 17 years at each test frequency by annual family income: United States. 1966-70.

as measured by the semi-interquartile range, gen-
crally tends to remain the same or to decrease
gradually with increasing family income levels
(table F),

The findings in this study among U.S. youths
with respect to the relationship of hearing thres-
holds and annual family income are similar to
those from the 1963.65 survey among U.S. chil-
dren and among adults in the 1960-62 national
survey.  However, among children the variability
in hearing sensitivity as measured by the semi-
interquartile range showed no consistent pattern
of relationship to family income such as that
found among youths,

Q

Education of Parent

Hearing sensitivity of youths in this country
tended to increase with the number of years of
formal education completed by their parent who
was considered head of the houschold (figure 14
and table 31). Mcan differences between hearing
thresholds of those whose parent had the least
cducation (less than 5 years) and those with 4
years or more of college training were large
cnough to be statistically significant for frequen-
cies of 500 Hertz and higher, Generally, differ-
ences in hearing thresholds for youths between
successive parent cducation levels were not large
cnough to be statistically significant,

17
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Table E. Mean, madisn, and semi-interquartile range in the distribution of hearing thresholds of youths 12:17 years at sach test tre-
quency, by annual family income: United States, 1966-70

- Frequency
Family income and
messure 250 6500 1000 2000 3000 4000 6000 8000
Hertz Hert2 Hertz Hertz Hertz Hertz Hertz Hertz
Less than $3,000 Decibeis re sudiometric zero {ANSI-1969)
Mean .. ......000 10.0 7.0 3,1 2.6 73 9.9 122 84
Median . ......... 9.8 6.6 1.9 1.6 6.9 9.2 110 74
1/2{Pig-Pog). ... .. 4.2 6.6 4.6 4.8 6.7 6.1 8.5 6.7
$3.000-$4,399
Mean .. ... iaeas 9.8 6.9 26 19 6.8 9.2 1.8 7.8
Median . ......... 9.8 6.8 1.9 13 5.9 88 10.7 7.0
V2P -P2g). . .. .. 42 6.4 4.4 4.6 5.6 48 5.6 8.5
$6,000-$6,999
MeBn .. .oovvenne 9.0 6.0 1.8 1.0 6.2 8.0 1.1 X
Median . . ....000s 9.1 6.8 11 0.6 4.1 7.9 10.2 5.8
1/2{Pyg-P25). . . . .. 4.0 5.3 36 38 5.5 5.4 8.0 84
$7,000-$9,999
Moan . ....c00 000 9.1 5.8 1.6 08 49 7.6 109 8.6
Median . . .con0vne 2.1 5.4 09 0.5 4.0 7.3 9.8 5.7
1/2(Pyg-P25). .. . .. 41 5.4 3.5 39 5.8 6.5 6.2 6.4
$10,600-$14,000
Mean ,.....00000 8.7 6.1 0.8 0.4 4.4 6.8 104 8.0
Median . ....c0000 9.0 4.2 0.5 0.1 3.5 8.5 9.8 5.7
1/2(Py5-P2g). .. . .. 40 5.2 3.6 4.2 6.4 5.6 5.4 8.2
$15,000 or more
Mean . .....00000 8.8 6.0 0.2 0.1 41 8.4 110 5.2
Median . ...o00 00 9.1 46 03 =0.1 3.4 X 9.9 4.7
1/2P15-P25). .. . .. 3.8 6.3 3.4 4.0 5.4 6.4 8.7 6.4

NOTE: Sami-interquartila range 1/2(Pyg - P2g) includes 12,8 percant of the distribution sbove and 12.8 percent below the mediah

(Pgg).

These findings among youths with respect to
the positive relationship of parent education to
tne youth's hearing differed little from those
among U.S, children in the 1963-65 survey and
among U.S. adults in the 1960-62 survey.

Estimated Hearing Levels for Spesch

As in the previous Health Examination sur-
veys among adults and children, speech-reception

jo

2

thresholds were not measured for youths in this
survey examination. However, a frequently used
method reccommended by the American Medical
Association’s Committee on Medical Rating of
Physical Impairment!7 and the American Acad-
emy of Ophthalmology and Otolaryngology!8
is obtained by averaging the levels of the pure-
tone frequencies usually considered most essen.
tial for understanding speech--500, 1000, and
2000 Hertz for the better ecar. Data from the

)
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Figure 14. Mean hearing levels of youths 12-17 yesrs at ssch test frequency, by education of parent: United States, 1966 70.

distributions of these cstimates arc shown in
tables 1, 2, 17-26, 28, 29, and 30.

Most of the youths in this country have esti-
mated thresholds for speech lower than audio-
metric zero (ASA-1951) as shown in figure 15
and tables 17-19. For 75 percent of the youths
this threshold was at least 1.5 decibels below
(better than) audiometric zero (ASA-1951)
However, in the newer standards only about 25
percent of the youths have estimated hearing
thresholds for speech lower than audiometric
zero re ANSI-1969 and slightly more than 50
percent had median hearing levels Iess than 5
decibels above the 1969 American Standard for
audiometric zero,

The Committee on Conservation of Hearing
proposcd a classification of hearing handicap for
audiometric survey purposes which contains ap-

26

proximate gradations of impairments that are
related solely to pure-tone audiometric measure-
ments but are not related to medical diagnosis
and which deliberately disregards the numerous
other types of difficultics in understanding
speech, 19 (See table F),

The prevalence of hearing handicap for speech
among youths in this country, as cstimated here,
is very low. less than L5 percent or approxi-
mately 281,000 youths 12-17 years of age have
hearing levels 15 decibels or more above audio-
metric zero (ASA-1951) within the critical speech
range,

Essentially all of these youths fall within the
groups who have some difficulty only with faint
or normal speech. None had a hearing handicap
severe enough to interfere with understanding
amplificd specch, indicating that the proportion

19
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] of youths of this age with this degree of defect
— s is too small to ncasure reliably wiih the size of
i v e the sample used in this survey.

These estimates of hearing handicap in the
youth population will of course be an under-
statement of the magnitude of the problem since
the target popualation for the survey was limited
, to the noninstitutionalized and would have ex-
12 T " o T cluded youths living in special institutions for

e the hearing impaired.

ANS 169 At the other extreme, slightly more than 1
o0 percent of youths 12-17 years of age had hearing
o levels of 15 decibels or more below audiometric
T st zero (ASA-1951) within this range of frequencies

o considered most essential for speech.
As noted for the individual frequencics com-
s L i i [ L,L_J prising the speech reception threshold estimates,
| AuEINvEARS i similar mean (speech) thresholds were found for
boys and girls among these 'youths as among
Figure 15. Median and quartiles from the distribution of youths  U-S+ children in the 1963-65 study and among

12:17 years, by hearing threshold levels for speech (average the young U.S. adults in the 1960-62 study.

g:t‘::r':;:’."ar:?m’sf;‘3201'9’6%0?67?" 2000 Hertz}in the  Hiwever, the prevalence of hearing handicap

among youths in this study is slightly higher
than among U.S. children—1.3 percent as com-
parcd with less than 1 pereent or approximately
68,000 more youths than children.

DECIBELS HE AGUYOME 1810 2€ Hit

Tabie F. Estimated percentage of the youth populctlon, by gradation of hearing Mndlup United States, 1966-70

Average hearing level in decibels re
sudiometric zero for 500, 1000, and Abihty to understand Both Boys Girls
speech enus
2000 Hertz in the better ear
ASA-1951 ANSI-1969 Percontage
Less than 16d8B , , ., . Less than 26 dB No significant difficulty
with faint speech 98.76 98.57 98.96
15-28d8.,.,....... 26-40 dB Difticulty only with feint
speech 1.02 1.19 0.84
30-44dB8,....... 41-55d8 Frequent difficulty with
normal spesch 0.19 0.22 0.16
45-59d8........ 56-70 dB Frequant difficuity with
loud speech - - -
60-79dB,....... 71-90dB Understands only shouted
or smplified spesch i . ¢
80 ormoredB . ... . 91 or more dB Ususlly cannot understand
oven smplified speech b . .
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COMPARISON WITH PREVIOUS STUDIES

Lhe present stidy as the tisst i which Tindings
are teprosentatine of the jumor and senion high
swhoulowe population of the United States, In
recent veans thoe have boen several large-seale
studies which obtained cata on heanmg thies-
holds Torselectad groaps of young adults, Some
ol these studics were lnmtod 1o the otologically
normal and were dooe spoalically o determine
Bearing level norms. Fhe carhiest of these large-
sale sarveys was the 193536 National Health
Sarsov A more mtensive study 20 was recently
complctc b Prshuesh, Pannsyvania, during
e ey thieshold lovels were determined
ot cnldien me the elementary schools, both
public aud private, Reterenee s limited here
to studics prosenting tindings on young adults
m which somewhat sl testing methods to
those in the present survey were used.

The Natonal Health Survey of 1935-36 pro-
vided the basis for obtaming the data wsed in the
1991 Amietican Standard audiometric zero V9 In
a oo dollesap investigation some 9,000
proson ob all ages residing i oselected dities of
the Unated States wac exammed and tested.
Heanmg dircshold fevels were deternumed by ait-
cond wonon tostig st cight pure tones- 64, 128,
D56, 512, 1024, 2048, 4090, and 8192 Herts,
by standad andiometers {(Westen
Elcctine 20, carphone type 552). Testing was
done 1 booths constructed to give effective in-
The 1951 Ameri-
can Standard (Tor audiomcte zero) was based on
heann ¢ thicsholds 1o 1242 persons determined
to be otologicadly normal. Because of the method
used for selecting the study group from these
urban «c mmumitics, the fmdings cannot be as-
samed (o be representative of the urhan popula.
tion of this country at the time of the study. It
is awssumad hore that threshold fesels obtamed at
256, 512, 1024, 2048, 40906, and 8192 Hert,
are approstmatcly the same as those at the ap-
proximate octave frequances of 250, 500, 1000,
2000, 1000, and 8000 Hertz used in the prosent
slll(ly.

generatod

sulation from ambient noise,
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Hearing lesels fonr young adults 18-24 years
ol age based on findings from the 1960-62
Health Examination Survey among a nationally
epresentative sample ol adults have been pub-
lished.t6  “Ihic study, as previously indicated,
was based on examination findings for nearly
6,700 persons from a nationa! probability sample
selected to represent the civilian noninstitutional-
ized population 18-79 years of age. In the survey

examination, threshold levels were determined
by air-conduction testing at six pure tones 500,
1000, 2000, 3000, 4000, and 6000 Herts
generated by standard audiometers with TDH-39
carphones.  Testing was done in booths con-
structed to achieve effective insulation.

Data obtained at the 1955 Wisconsin State
Fair have been presented on 122 persons 18-24
years ¢f age considered to be otologically nor-
mal.21  The subjects were drawn frdm among
persons of all ages who attended the fair, primar-
ily {rom Milwaukee and the surrounding area,
Testing was done with standard audiometers by
dair-conduction (TUH-39 carphones) in prefabri
cated test 1ooms at nine tones- 126, 280, 500,
1000, 2000, 3000, 4000, 6000, and 8000 ffertz.

From their study in Britain in 1952 Dadson
and King published data on 99 persors 18-24
years of age considered to be otologicaily nor-
mal.22  These subjects who were employees of
the National Physical Laboratory were trained,
highly motivated listeners.  ‘Testing which was
done by air-conduction with standard audiom-
cters (4026-A carphones) in a very silemt, ab-
sorbent room was carried out at 14 pure tone
frequencies 80, 125, 250, 500, 1000, 1500,
2000, 3000, 4000, 6000, 8000, 10000, 12000,
and 15000 Hertez,

Eagles, ¢t al,, at the University of Pittsburgh
Graduate School of Public Health, in coopcra
tion with the Committee on Conservation of
Hearing of the Americn Academy of Ophthal-
mology and Qtolaryngology, conducted a study
from 1958 to 1960 on a group of 4,078 children
in the public and private schools of Pittshurgh,
Penmsybhama.2® The subjects who were between
5 wal 14 years of age were a representative

p 5 21
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cross section of the Pittshurgh elementary school
population, In this study, threshold levels were
determined by air-conduction testing at seven
pure tones—250, 500, 1000, 2000, 4000, 6000,
and 8000 Hertz—gencrated by standard audiom-
cters with WE-705A carphones in prefabricated
test rooms constructed to achieve effective at-
temtation of ambient noise.

Findings from the various studies cited in this
scection hive been converted to a uniform base
(for ‘TDIL-39 carphones on the NBS 9-A coupler
expressed in decibels re 0.0002 dynes per square
centimeter), This is a scale different from that
used 1o present data clsewhere in this report
(appendix 1), Some factors which cannot be
compensated lor are differences in acoustical
cnvironment, testing technigue, stability of the
instruments used, and selection and motivation
of the test subjects. These are confounded with
any real differences that may exist among the
populations themselves,

Median hearing levels obtained for U.S. youths
in the present study  differ substantially from
those for the otologically normal group in the
1935-36 National Health Survey whose thres-
holds were used in determining the 1951 Ameri-
can: Standard reference zero (figure 16).03.23
The levels for youths 12:17 years of age in the
present nationdl study are from 10 decibels to
less than 2 decibels lower (better), depending on
the frequencey, than those of the otoscopically
sormal voung adults m the 193536 National
tHealth Survey.

Findings from the present suivey are in eloser

agreement with those for more recent studics
cited here which present data on hearing levels
of voung adults and children, The median hear-
ing levels found in the present study differ by no
more than 2.5 decibels from the median levels
for young U8, adults 18-24 years of age Lrom
the Heolth Examination Survey hindings in 1960.
62 and by slightly more than # decibels from the
median hearing levels for U8, children 6-11 years
ol age from the 1963-65 Health Examination
Survey lindings.

22
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Figure 16. Median hesring threshotd levels for right ear {in
decibels re 0.0002 dynes per cm2) for youths and young
aclults at selected frequencies, from selected studies.

SUMMARY

Hearing threshold levels among youths 12-17
years of age in the novinstitutionalized populs-
tion of the United States, us determined from the
Health Examination Survey of 1966-70, have
een deseribed and analyzed in this report. Some
findings are presented in decibel units based on
the 1951 American Standard and all are shown
in units based on the 1969 American Standard
for andiometric reference zero, Age, sex, racial,
regional, uthan-rural, income, and cducational
differentials in hearing levels are assessed.

For the 1966-70 Health Examination Survey,
a probability sample was sclected as representa-
tive of the 22,7 million civilian noninstitution-
alized youths 12-17 years of age in the United
States at midsurvey time.  Of these, the 6,768
examined, 90 percent of the sample, were closely
representative ol the yonth population from
which they were drawn with respeet to age, sex,
race, region, and other demographic and socio.
cconomic variables considered in this report,



Comparison is made throughout with the hearing
levels among U.S. children 6-11 years of age
from the 1963.65 Health Examination Survey
and the young U.S. adults 18-24 years of age
from the 1960.62 Health Examination Suncey.

Major findings from the study wmong youths
include:

1. For their better car nore than half had
hearing thresholds below (better than) the
ASA-1951 standard for audiometric zero
(1951 American Standard) at all frequen-
cies tested except 6000 Hertz,

2. For the better car lese tian 50 percent had
hearing thresholds below (better than) the
ANSI-1969 standard for audiometric zero
(1969 American Standard) at all frequencics
tested.

3. Hearing was somewhat poorer (in relation
to the 1951 American Standard) at 3000,
4000,and 6000 Herty than ai the lower test
frequencics.

4. Hcaring thresholds for the right ear as com-
pared with theleft were dissimilar (by more
than 5 decibels) for most of the youths.
The extent of agreement tended to diminish
with increasing frequency.

000

30

5,

6.

Hearing levels for girls « ¢ generally lower
than among boys, by meun differences
farge cnough to be statistically significant
at 2000-8000 Hertz,

‘The prevalence of hearing handicap as esti-
mated from the pure-tone audiometric test
results in this survey is quite low. Only
about 1.5 percent or an estimated 281,000
youths 12-17 years of age in this country
have some degree of hearing handicap-
mean thresholds of 15 decibels or higher
(re 1951 ASA audiometric zero) at fre-
quencies of 500-2000 Hertz; however, this
does not include youths residing in special
schools for the hearing impaired or in other
institutions,

. Hcaring sensitivity of youths showed a gen-

crally consistent relationship with family
income. Youths from families with less
than $5,000 per ycar had higher mcan
thresholds (poorer hcaring) than those
from familics with income of $5,000 and
over, with mean differences large enough
to be statistically significant at all octave
frequencics. A similar but less strong rela-
tionship was found berween hearing levels
of youths and parent education.
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Toble 1. Mesn hesring levels re sudiometric zero {ASA-1981) in tha better ear of youths at each test frequency and estimates for speech,
by race, 89¢, and sex: United States, 196670 ’

250 Hertz 500 Hertz 1000 Hert2

Age and sex f -

Total J:.l White | Negro ! Other | Total ﬂ White | Negro | Other | Total || White .| Negro | Other
[ (VU | QU UPNDI SRS, S PRV S S e b

Both sexes Decibels r2 audiometric zero (ASA-1951)

1217 yeors . . -10.0 jFio.o -10.2 | -106 -8.2 %L -8.2 -8.0 -74 | -84 -85 -7.7 -74
12years, ..., -9.9 -9.9 -99 | -128 -7.8 -78 -7.6 96 | -80 -8.0 -78 -10.9
13years, .. .. -98 -9.6 -106 -86 -8.0 -8.2 -7.5 44 | -82 -84 A -8.7
14years, . ... -10.3 § -10.4 -100 | -104 -8.2 -8.2 -8.0 65 | -84 -85 -8.0 -89
1Syears. ... . -10.1 || -10.0 -10.7 -9.6 -8.2 -8.2 -84 -726 | -85 -8.6 -7.8 -5.6

16vyears. . ... -10.2 || -10. -100 | -16.0 -8.7 -8.7 -8.4 -10.7 | -85 -8.7 -7.3 | -10.2
17 years. .. .. -9.7 -9.8 -9.4 -74 -86 -8.7 -8.3 €8 | -88 -8.8 -8.0 -7.0

Bovs

1297 years . . -10.0 99 | -11.0 | -11.2 -80 -8.0 -8.68 .0 | -82 -8.2 -19 -6.8

12vyears, .. .. -102 || -100 | -10.7 | -146 =17 -7.7 -1.5 46 | -78 -7.7 -8.1 -46
13vyears, . ... -10.1 -98 | -12.1 -89 -80 -8.0 -8.6 -36 | -80 -8.0 -15 -53
14years, .. .. -103 || 103 | -10.2 | -125 -78 -78 -7.8 62 | -82 -8.2 -7.8 -94
15years, . ... -10.2 98 | -125 | -11.0 -79 -76 9.8 -58 | -84 -84 -8.6 -84
16vyeass, .. .. -10.0 || -10.0 -99 | -174 -84 -84 -8.6 -10.8 | -84 -8.5 -7 -10.0
17vyears, . ... -95 -9.4 -10.7 4.0 -8.6 ~8.4 -9.6 53 | -84 -84 -8.2 -5.3

Girls

1217 yours . . -10.0 || -10.0 -9.2 -9.8 -84 -8.6 -7.8 -9.2 | -86 -8.8 -1.5 -8.2

12vyesrs, .. .. -8.6 -9.7 -9.1 -12.2 -8.0 -79 -7.8 -11.3 | -84 -84 -7.6 -12.0
13vyesrs, .. .. -95 -9.6 -9.2 -1.5 ~8.1 -84 6.5 -1.5 | -886 -8.8 68 | -125
14 years, , .. . -103 || -10.4 -99 -25 -86 -8.7 -8.4 25 | -86 -8.8 -8.2 2.5
15years, . . .. -10.1 || -10.3 -8.9 -8.8 -84 -8.6 -7.0 -86 | -86 -9.0 -7 -5.2
16vyesrs, , ., .. -102 il -103 | -10.2 | -128 -9.0 -9.1 -8.3 -104 | -8.7 -8.9 75 | -104
17yesrs, ., .. -98 1 -10.9 -8.2 -9.8 -88 -9.0 -7.0 -9.2 | -9.1 -9.3 -78 -9.8
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Table 1. Mean hesring levels re audiometric 2010 {ASA-1851) in the better sar of youths st sach test frequency snd estimates for speech,
by race, age, and sex: United States, 1966-70-Con.

_y v

2000 Hertz 3000 Hertz 4000 Hertz
Age and sex
Total || White | Negrc | Other | Total || White | Negro | Other | Totsl iI White | Negro | Other
Both sexes Decibels re audiometric zero (ASA-1851)

1217 yours . . -8.04";--8.2 68 23 -3.8 ‘FI -1.8 -25 -1 .L{F-I.S 0.0 08
12vyears. . .. -8.1 -8.2 -7.0 72 -39 -4.3 -1.5 -5.8 -1.2 -1.4 0.0 -11
13yewrs. . ... -8.1 -84 -68 -19 -3.6 -4.0 -1.2 06 | -08 -11 08 0.2
14 years. . « .+ . -8.0 -8.1 -0 44 -38 -4.2 -1.8 -11 -14 -1.8 04 -20
15years, .. . . -7.8 -8.0 -6.4 -9.3 -36 -38 -2.0 <03 | -1t -1.2 0.8 5.5
16yeurse . . .. -8.2 -84 -66 | -108 -3.9 -4.2 -2.4 -14 | -1.2 -1.3 -0.7 04
17 vewrs. . . .. -8.2 -84 -6.4 -6.6 -4.0 -4.2 2.4 -82 | -1.0 -1.2 06 -39

Sovs
i

1247yeaes .. | 28| -28 | 67| -24 | -26 || 28| 4| 22] oaf 01| 00| 13
12years. . . .. -7.4 -74 -4 -66 -29 -3.2 0.8 -725 | -03 -0.3 -0.3 04
13years. . . .. -2.6 -78 <70 4.1 -25 -2.7 -1.4 0.2 0.2 0.1 0.8 -0.3
14 yeers, . . . . -7.6 -7.8 -8.0 -5.0 -26 -2.8 -1.3 07 | 06 06 |- 04 -32°
15years, . . .. -7.5 -78 -68 -27 -24 -24 -2.1 30 0.2 0.2 0.4 12.0
16yewrs..... | -80) -82 | -85 | -126 | -24 || -26 | 1.2 | 29| o2} 02| -02 | -40
17yeors. . . .« -76 -78 -6.3 -9.1 -3.0 -3.0 -2.2 -9.1 0.8 1.0 0.0 -5.2

Gty

1217 yoors . . -8.% -88 -6.8 -66 -5.0 -5.4 -2.2 30 | -24 -28 0.1 0.0
12yesrs. . . .. -88 -9.1 -68 -74 -5.0 5.4 -2.2 5.1 -2.2 -26 0.3 -1.3
13yeers. . ... -8.6 -9.0 6.4 16 -48 -5.5 -1.0 25 | -1.9 -2.4 0.7 25
14yesrs, . ... -8.3 -84 -80 -25 -5.0 -5.5 -1.8 25 | ~2.2 -26 0.4 25
1Syears. .. .. -8.2 -85 -80 | -102 -4.8 -5.2 -1.8 23 | -24 -28 -1.1 -1,4
16years. . . .. -8.3 -8.6 -6.8 6.6 -54 -65.8 -3.6 22 | -28 -2.8 -1.2 11.0
17yenrs. .. .. -8.8 -9.1 -6.6 -25 -56.1 -5.6 -2.7 -2.0 | -29 -3.5 1.2 -20
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Table 1. Mesn hesring levels re audiometric zero (ASA-1851) in the better ear of youths at sach test fraquency and estimates for speech,
by tace, age, and sex: United States, 1968:70~Con.

6000 Hertz 8000 Hertz Speech!

Age and sex .- '

Total White | Negra | Other Total u White Negro | Other | Total “ White | Negro | Other
— ] . il S
Both sexes ] Dacibels re sudiometric 2ero (ASA-1951)

1247 yeéars . . 20 4 2.2 08 25 -74 -1.3 -78 -10.4 8.4 !l 8.4 -5.6 -5,2
12yesrs. . . .. 1.2 1.2 04 -38 -7 6.9 -8.0 -160 | -89 8.2 -5.6 -15
13years. ... 1.8 20 0.6 0.2 -7.0 -7.0 -10 -%0.8 8.2 8.4 -5.2 -1.3
14 years. . . .. 1.8 20 0.9 4,1 -75 -7.5 -7.6 -120 8.2 8.2 -5.8 4.4
15vyears. .. .. 2.2 24 1.0 59 -7.2 -7.2 -1.2 -86 -8.2 8.4 -84 -4.6
16 years. . . . . 3.0 3.2 1.1 108 -8.0 -7.8 -8.7 06 | 66 88 -5.4 -9.6
17years. .. .. 24 26 1.1 -30 -76 -7.5 -8.2 -150 | -66 88 -58 -5.1

Boys

1217 yours . . 36 4.0 1.0 22 -8.6 -8.4 -8.0 -104 | -8.0 -8.1 -6.8 -4.9
12vyears. ., .. H 23 28 -0.5 0.4 84 -8.0 -8.2 -23.7 -5.8 -58 -5.8 -4.6
13vyears. ., ... i 28 3.2 0.8 -1.5 -8.2 6.0 -78 -12.7 8.0 8.0 -5.7 -1.0
14years. . . .. H 30 34 06 06 -7.2 -7.0 -1.8 -144 | -59 -8.0 -5.3 -8.2
1Syears. . ... 38 38 1.3 134 84 -8.2 -76 0.2 -8.0 -8.0 6.4 -36
16years. .. .. 4.8 5.2 2.0 08 -8.7 5.4 -9.3 8.1 -8.4 -8.5 56 | -104
17 years. . . .. 5.0 54 24 -1.8 -6.8 8.6 -1.7 -14.8 -8.2 -8.2 -8.2 -53

Girls
1217 years . . 05 0.5 0.6 28 -8.2 -8.3 -75 -104 | 66 -88 -5.3 -5.8
i
12vens. . ... 0.0 -0.2 1.3 -5.1 -7.8 -78 -78 -132 | 64 46 -5.4 -868
13vears. . ... 0.6. 0.6 0.3 75 -78 -8.0 -8.2 -25 | 65 -8.8 -4.7 -25
14 years. . . .. 0.6 0.6 1.2 175 -79 -8.0 -7.2 -25 86 8.6 -84 25
1Syears. . . .. 0.9 09 08 1.2 -8.1 -8.2 -8.9 -14.0 | -85 -8.8 -4.6 -5.2
16years. . . .. 1.2 1.2 0.2 348 -8.2 -9.4 -8.1 126 | 6.8 -7.0 -6.3 -75
17years. . . .. -0.2 -0.2 -0.2 | -48 -84 -8.4 -8.6 -163 -7.0 -7.4 -5.4 -4.8

14 erage of hesring teveis st 500, 1000, end 2000 Hertz.
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Tebie 2. Mesn hesring tevels re audiometric zero {ANSI-1969) in the better ear of youths at sach test frequency and estimates for
speech, by race, age, and sex: United States, 1968-70

: 250 geru 500 Hertz B 1000 Hertz

Age and sex b—— -1 - 1 - — ——

Total White Negro { Other Total White Negro Other Total || White | Negro Other
.. b g R
Both sexes i Decibels re audiometrie zero (ANSI-3969)

1217 years . 92 9.2 88 }_2 _ 59) 591 5;9; - 378.:1 B 16 1.4 23 26
12vears, ... . 9.2 94 9.0 4.6 6.4 64 6.2 29 20 20 22| -01
13years. .. .. 9.4 96 82 10.4 6.2 6.2 6.3 96 1.8 1.6 29 33
14 years. . . 8.8 8.7 9.0 8.6 58 58 60 85 1.6 1.5 20 31
1Syears. . ... 9.0 9.1 82 94 6.0 8.0 56 ch 1.5 1.4 2.2 44
16 years . . . . 90 9.1 8.8 1.8 55 586 6.5 21 14 1.3 26| -0.2
17 years, .. . . 9.4 9.4 9.2 126 54 54 54 8.2 1.2 1.2 .20 3.0

Boys

1217 years . . 9.1 9.3 7.8 76 6.1 6.2 5.2 78 1.8 18 21 3.2
12 years. 90 9.2 84 5.4 6.6 6.5 6.6 104 2.2 23 1.9 54
13years. . . .. i 9.2l 9.6 6.7 9.8 6.3 64 5.2 10.2 20 20 2.5 4.7
14 years. . . . . X 8.7 88 8.7 6.2 6.3 6.3 6.2 .5 1.8 1.8 2.2 0.6
1Syears. ... | 90 9.3 6.5 78 6.2 6.4 4.2 80 1.6 1.6 1.4 36
16years. . . . . 9.2 9.3 88 -0.6 58 59 5.2 1.0 16 1.5 29 0.0
17 vyears. . ... 9.6 98 79 14.0 5.6 58 4.0 9.7 1.6 1.6 1.8 4.7

1217 years . . 9.2 9.2 96 9.0 5.6 5.6 6.4 LX) 14 1.2 25 18

i

12vyears. . . .. 9.4 95 9.6 4.3 6.2 6.3 58 0.2 1.6 1.6 24| -20
13years. ... | 9.7 9.7 9.6 125 6.0 5.8 73 75 1.4 1.1 32 -25
Vavyears. .. .. 8.8 8.7 9.2 17.5 54 54 5.7 125 1.4 1.2 18] 125
1Syears. . . .. 9.0 8.8 10.0 104 5.7 55 69 5.6 14 1.0 29 4.8
16 years. . . . . 9.0 9.0 8.9 1.5 5.2 6.1 58 46 13 1.1 24| -04
17 years. .. .. 9.2 9.0 105 10.2 5.4 5.2 6.6 58 09 0.7 2.2 0.2
30 (98
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spesch, by race, age, and sex: United States, 1986-70-Con.

TeTT e e T

2000 Hertz 3000 Hertz 4000 Hertz
Age and sex
Total || White | Negro | Other | Total || White | Negro | Other Tot;“ White | Negro Other
Both soxes Decibels re sudiomatric zero (ANSI-1968)

1217 yoars . . 1.1 1.0 2.2 1.7 5.3 5.0 7.0 8.2 8.0 7.8 9.0 9.2
Y2vyears. . . . . 1.1 1.0 1.6 0.2 5.2 49 7.4 1.7 8.0 7.8 8.9 6.4
13vyasrs. . . 1.1 1.0 2.0 71 5.6 5.2 7.6 9.6 84 8.2 9.6 9.2
14 yasars. . . .. 1.1 1.0 2.0 4.5 5.2 48 7.4 7.9 7.7 74 94 7.0
1Syaars. . . . . 1.2 1.1 26 -0.2 5.6 5.3 7.0 8.7 8.0 7.9 82| 134
16yaars. . . . . 1.0 0.6 2.2 -3.0 5.2 6.1 6.4 8.4 8.0 79 8.2 8.2
17 years. . . .. 1.0 J 08 2.2 3.4 5.0 49 8.2 1.8 8.0 79 9.2 6.1

Bon |

1217 yours . . 1.8 1.4 22 1.3 6.5 64 7.4 6.6 9.2 9.2 8.9 95
12ysars. . ... 1.6 1.8 1.8 34 6.3 6.0 84 2.5 89 9.0 8.6 9.6
13yaars. . . .. 1.8 16 1.8 46 6.8 68 7.3 89 9.4 9.4 9.6 6.4
14 years. . . . . 1.4 1.2 29 38 8.4 6.2 78 8.0 86 8.4 9.4 6.6
15years. . . . . 1.6 1.5 2.2 1.1 6.7 86 8.6 11.8 9.2 9.2 85| 229
16vyears. . . . . 1.2 1.0 22 -5.7 6.8 6.6 76 39 9.2 9.4 8.4 28
17vyears. . . .. 1.6 14 24 09 8.2 8.2 6.4 0.9 9.9 101 8.6 4.8

Girls

12-17 yours . . 0.6 0.4 21 2.2 4.1 3.7 8.7 5.8 6.8 6.4 9.0 88
12yaars. .. .. 0.4 0.2 19 0.8 4.2 38 64 1.4 7.0 6.6 9.0 5.2
13vyaars, . ... 0.6 0.2 24 12.5 4.3 3.7 7.6 125 7.2 69 96| 125
14 years, ., . .. 0.6 0.7 1.0 7.5 4.0 36 7.2 7.5 88 6.4 94 125
15yeers. . . .. 1.0 0.6 29 -1.0 44 4.0 7.0 6.8 6.7 86 7.8 2.7
16yeers, ., . . . 0.9 0.7 24 34 38 36 5.4 12.2 6.6 6.4 80 21.0
17yaers, . . .. 0.4 0.0 22 7.8 4.0 36 8.0 3.0 8.2 56 9.9 8.0

o 3
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reeE e RN TIRETITNG 1Gveis 16 sudiometric zero (ANSI-1969) in the better ear of youths

at sach test frequency end estimates for

speech, by race, age, and sex: United States, 1966-70-Con.
6000 Hertz 8000 Hertz Speech?
Age and sex
Total White | Negro | Other | Total || White Negro | Other | Total || White | Negro Other
Both sexes Decibels re eudiometric zero {ANS!-1969)

1217 years . . 11.2 14 9.7 10.7 6.7 6.8 6.1 3.2 6.0 5.0 5.6 5.8
12vears, , . ., 10.2 10.4 9,2 3.8 7.0 73 5.8 -3.8 6.4 64 5.8 44
13vyears, , , ., 1.0 1.2 9.3 9,2 7.2 7.3 88 3.2 6.2 5.0 8.0 8.6
14 years, , , ., 10.9 1.0 9.9 13.1 8.5 86 6.4 20 6.1 5.0 6.7 7.0
15years, , , ., 1.4 1.6 . 100 13.8 6.8 6.9 6.6 48 5.1 6.0 58 6.1
18 years. , , ., , 12.2 125 10.0 16.8 6.2 8.4 6.2 12.2 4.8 48 54 0.4
17 years, , , ., ., 114 1.7 9.8 7.0 6.4 6.6 6.5 0.0 4.8 4.7 6.4 6.6

Boys

1217 years . , 12.6 13.0 99 10.4 1.5 7.8 5.8 30 54 54 54 8.1
12ysars. . ., , 1.4 1.9 8.6 10.4 7.8 8.1 ) 5.9 -8.7 5.8 6.8 6.6 8.4
13 years, , , ,, 120 126 9.5 7.3 8.0 8.3 8.0 1.1 6.4 5.4 5.2 9.0
14 years, . , ., 12.0 124 9.6 9.3 8.8 7.0 8.2 -0.7 5.4 6.2 6.4 6.8
15 years, ., , , . 12.6 129 10.2 194 7.6 7.8 84 124 54 54 6.0 64
18 years, , , . . 14.0 14.4 10.8 7.8 7.4 79 44 5.8 6.0 5.0 62) -0.4
17 years, , , , . 14.0 14.4 11.0 8.2 7.2 74 6.9 0.2 5.2 6.2 4.6 7.5

Gurls

1217 yoers . . 9.6 9.6 9.6 11.0 6.0 5.8 6.4 34 48 4.8 8.0 5.8
12vyears, , , ., 9.0 9.0 10.0 1.4 6.2 6.4 5.8 -1.8 6.0 4.8 6.7 3.0
13 vyears, , ., , 9.8 9,9 9.2 175 84 8.2 76 12,5 6.0 468 68| 128
14 years, , , 9.8 9.6 10.2 27.5 8.2 8.0 8.8 125 4.8 4.8 60| 128
15years, , ., , , 10.0 10.1 9.7 10.4 8.0 8.0 7.0 0.2 49 4.8 8.6 59
18 years, , ., . . 10.4 10.4 9.2 38.8 5.0 4.8 8.0 276 4.5 4.4 6.7 28
17 years, , , ., 8.9 9.0 8.6 6.2 6.6 5.8 6.1 0.3 44 4.2 8.1 5.2

1Avlr«n of heering teve!s et 500, 1000, end 2000 Hertz.
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Table 3. Percent distribution of youths 12-17 years by hesring levels in decibeis re sudiometric zero (ASA-1951) for the right, left,

and batter ear et 250, 600, 1000, 2000, 3000. 4000, 6000, end 8000 Hertz: United States 1968-70

Hearing lavels in decibels

Ear and tonei frequency All -256 -24 -14 -4 16 +16 +26 +36 +46 456
lovals or to to to to to to to . to or
less -16 -5 +5 . *5 +25 +35 +45 +55 more
Right eer Percent distribution
250 Hertz. .. ... .. 100.0 0.0 12.7 66.2 18.7 2.2 Cc.6 0.3 0.1 0.1 0.1
600 Hertz . . . ... .. 100.0 0.0 5.9 61.0 28.1 36 0.7 0.3 0.1 0.2 0.1
1000 Hertz . . . .. ... 100.0 0.1 5.5 82.2 266 3.8 1.0 0.3 0.1 0.1 0.3
2000 Hertz . . . .. ... 100.0 0.0 8.0 54.5 306 5.0 0.7 0.8 0.2 0.1 0.3
3000 Hertz. . . ... .. 100.0 0.0 2.1 35.2 47.4 1.8 1.8 08 04 0.3 04
4000 Hertz . . . ... .. 100.0 - 06 221 546 16.8 28 1.2 0.7 06 0.8
6000 Hertz . ... .... 100.0 . 0.7 18.2 42.1 284 78 26 1.2 1.3 0.7
8000 Hertz . . . . . . 100.0 0.6 124 39.8 38 9.6 25 1.3 0.7 08 0.5
Left eer
250 Hertz, ., ... .. 100.0 0.1 10.7 58.3 26.9 29 0.8 0.2 0.1 0.0 0.0
500 Hertz. . . ... .. 100.0 0.0 5.1 9.6 2086 4.3 0.8 0.4 0.1 0.1 0.0
1000 Hertz . . . ... .. 100.0 0.0 4.8 69.7 206 4.1 1.2 0.3 0.1 0.1 0.1
2000 Hertz . . . ... .. 100.0 0.1 7.0 51.4 33.7 5.7 1.3 04 0.2 0.1 0.1
3000 Hertz. .. ..... 100.0 0.0 1.5 323 48.1 136 24 1.1 0.5 0.2 0.3
4000 Hertz . . . ... .. 100.0 0.0 0.3 16.8 524 229 4.1 16 0.7 06 0.6
6000 Hertz ., . . ... .. 100.0 0.0 04 1.8 39.1 321 10.2 3.1 1.2 1.3 0.8
8000 Hertz . ... .... 100.0 0.5 1.3 39.1 335 9.8 29 1.3 0.6 0.6 04
Better ear

250 Hertz, ., ..... 1000 0.1 17.2 87.1 141 1.0 0.3 0.2 - 0.0 0.0
500 Hertz. .. ..... 100.0 0.1 89 66.9 215 2.1 0.3 0.2 0.0 0.0 0.0
1000 Hertz . . . . . 100.0 0.1 8.6 68.0 19.6 20 0.5 0.2 0.0 0.0 0.0
2000 Hertz . . . .. ... 100.0 0.1 12.2 80.6 23.3 3.0 0.4 0.3 0.1 0.0 0.0
3000 Hertz . . . ... .. 100.0 0.0 3.0 4.8 428 7.6 1.0 0.5 0.2 0.1 0.1
4000 Hertz . . . ... .. 100.0 0.0 0.8 29.9 54.7 1.3 1.8 0.7 0.3 0.3 0.2
6000 Hertz . . . 100.0 0.0 1.0 7.3 47.5 229 4.7 1.0 0.7 0.6 0.3
8000 Hertz . . 100.0 1.0 18.1 47.0 26.3 5.1 1.2 0.5 0.3 0.3 0.2
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Table 4. Percent distribution of boys 12-17 years by heering leveis in decibels re sudiometric zero (ASA-1981) for the right, left, snd
better sar at 260, 500, 1000, 2000, 3000, 4000, 6000, and 8000 Hertz: United States, 1088-70

Hearing levels in decibels

Ear and tonal frequency Al ~25 -24 -14 4 +6 +16 +26 436 +48 +88
evels or to to to to to to to to or
less -15 -6 +5 +6 +25 +38 85 +88 more
Right ear Percent distribution
250 Hertz. . ... ... 100.0 0.1 12.0 66.3 18.6 1.9 0.6 04 0.1 0.1 0.0
S00Hertz. . ...... 100.0 0.1 5.0 61.0 8.5 38 1.0 0.3 0.1 0.1 0.1
1000 Hertz. . ... ... 100.0 0.1 54 61.7 271 38 1.2 0.3 0.1 0.1 0.2
2000 Hertz. . ... ... 100.0 0.1 80 | 633 30.4 6.2 07 08 0.2 of | ~02
3000 Hertz. . . ..... 100.0 0.0 14 31.0 49.6 13.2 24 1.1 06 03 04
4000 Hertz . 100.0 - 0.4 19.1 54.3 17.9 37 1.7 1.2 08 09
6000 Hertz. . ... ... 100.0 - 0.3 131 38.3 30.9 8.9 34 1.9 21 11
8000 Hertz. . ...... 100.0 0.4 16 378 32.0 10.7 3.2 16 1.0 1.1 0.7
Left ear
250 Hertz . . . 100.0 0.1 106 58.8 28.7 28 06 0.3 0.1 - 0.0
500 Hertz . . cs 100.0 0.1 4.7 67.9 g 4.3 08 04 0.0 0.1 0.0
1000 Hertz. . ...... 100.0 - 4.1 58.2 3.2 44 14 04 0.1 0:1 01
2000 Hertz. . ... ... 100.0 0.0 6.3 489 7 1.2 18 06 03 0.1 0.1
3000 Hertz. . ... ... 100.0 0.0 0.9 20.4 50.0 16.3 33 16 08 04 0.3
4000 Hertz. . ... ... 100.0 - 0.2 136 499 26.6 5.4 24 1.1 09 1.0
6000 Hertz. . ... ... 100.0 0.0 0.2 9.4 36.0 331 123 4.2 1.8 19 13
8000 Hertz. . ... ... 100.0 06 10.4 36.6 33.7 104 4.1 1.8 0.8 09 0.7
Better eor

250 Hertz. . ... ... 100.0 0.1 16.7 68.5 13.4 08 03 0.2 - - 0.0
500 Hertz. . . ... .. 100.0 0.1 8.0 87.0 22.2 20 0.6 0.2 - - 0.0
1000 Hertz. . ... ... 100.0 0.1 8.0 68.2 208 1.9 0.7 0.3 0.0 0.0 -
2000 Hertz. . ...... 100.0 0.1 1.3 89.1 4.3 4.1 0.6 04 0.1 - 0.0
3000 Hertz . 100.0 0.0 2.0 3.2 41.3 89 1.4 o8 0.2 0.4 0.1
4000 Hertz 100.0 - 06 268 86.8 12.9 26 1.1 0.4 04 04
6000 Hertz. . ... ... 100.0 0.0 05 18.1 48.9 ®ne 8.8 13 1.1 09 06
8000 Hertz. . ... .. 100.0 0.9 171 456 27.¢ 5.8 18 08 0.4 04 04
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Toble 8. Percent distribution of girls 12-17 years by heering levais in decibels s sudiometric 2er0 (ACA-1981) for the right, left, and
bettar sar 8t 250, 500, 1000, 2000, 3000, 4( 00, 6000, and 8000 Hertz: United States, 1908-70

Hearing levels in decibels

Esr and tonsl frequency Al -25 -24 -14 -4 +6 +16 +26 +36 +46 +56
ovels or to to to to to to to to or
less -15 -5 +5 +15 +25 +36 +45 +66 more
Right ear Percent distribution
250 Hartz . . 100.0 0.0 13.3 64.1 188 26 06 0.2 0.2 0.0 0.2
500 Hertz . . 100.0 - 6.8 61.0 276 3.2 0.5 0.3 0.2 0.2 0.2
1000 Hertz . . . ... .. 100.0 0.1 5.7 629 26.0 3.7 0.8 0.3 0.1 0.1 0.3
2000 Mertz . . . . . ... 100.0 - 8.0 55.7 30.8 3.7 0.7 0.5 0.2 0.1 03
3000 Hertz . . . .. 100.0 0.0 28 39.5 45.0 10.0 1.2 0.5 0.3 0.3 0.4
4000 Hertz . . . . 100.0 - 0.7 25.1 54.8 15.7 1.9 0.7 0.3 0.4 0.4
6000 Mertz . . . ... .. 100.0 - 1.1 17.3 459 258 6.8 1.7 0.5 0.6 0.3
8000 Mertz . . .. ... 100.0 0.8 13.4 41.9 316 85 1.8 0.9 0.3 0.5 0.3
Left ear
250 Mertz. . ... ... 100.0 0.0 10.7 57.8 21.0 3.1 1.0 0.2 0.1 0.1 -
500 Mertz . . .. ... . 100.0 0.0 ?:.5 61.4 27.4 4.4 0.8 0.3 0.1 0.1 -
1000 Hertz . . . . . ... 100.0 0.0 5.5 61.2 28.0 39 0.8 0.2 0.1 0.1 0.2
2000 Mertz . . ... ... 100.0 0.2 1.8 53.9 326 4.1 0.8 0.2 0.2 0.1 0.1
3000 Hertz. .. ..... 100.0 0.0 2.1 38.4 48.1 10.8 1.6 0.6 0.2 0.1 0.2
4000 Mertz . . . . .. .. 100.0 0.0 0.4 20.1 66.0 20.2 2.7 0.7 0.4 0.3 0.2
8000 Mertz 100.0 0.0 0.5 14.2 42,4 3 8.1 21 0.7 0.6 0.3
8000 Mertz. . .. .... 100.0 0.5 12,2 416 33.2 9.1 1.6 0.8 04 0.4 0.2
Bettar ear
250 Mer - .. ... .. 100.0 0.1 17.8 85.7 147 1.3 0.3 0.1 0.0 0.0 -
600 Mertz . . . . ... . 100.0 - 9.9 68.7 20.8 22 0.2 0.1 0.1 0.0 -
1000 Mertz . ... ... . 100.0 0.1 9.2 899 18.2 2.1 0.4 0.1 - 0.0 0.0
2000 Mertz . ... ... . 100.0 0.1 13.1 62.1 222 1.8 0.3 0.2 0.1 0.0 0.1
3000 hertz. .. ..... 100.0 0.0 4.1 80.% 38.2 LB 0.6 0.3 0.1 0.0 0.1
4000 Hetz. . . ... .. 100.0 0.0 1.1 3.1 536 9.7 1.0 0.3 0.0 02 -
68000 Herrz . . . 100.0 0.0 1.5 4.5 493 19.9 3.6 08 0.3 0.2 0.0
8000 Hert, . 100.0 1.1 9.1 48.5 25.6 i 44 0.6 0.4 0.2 0.2 0.0
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Table 8. Percent distribution of youths 12-17 years by hearing levels in desibels re audiometric 2er0 (ANSI-1968) for the right, left,

and better esr st 280, 800, 1000, 2000, 3000, 4000, 6000, end 8000 Hertz: United States, 1988-70

Hearing levels in decibels

Ear and tonal frequency All -25 -24 -14 -4 +6 +16 +26 +36 +46 +56
or to to to to t0 to to to or
levels |l 1osy | -15 -6 +6 15 | 425 [ 435 | +a5 | +65 | more
Right ear Percent distribution
250MHertz. . ...... 100.0 - - 05 18.2 61.0 17.0 22 0.6 0.3 0.3
500 Hertz. . . ... .. 100.0 - - 06 374 62.1 1.7 1.4 0.3 0.1 0.4
1000 Heetz . . ... ... 100.0 - 0.1 66 62.2 26.6 38 1.0 0.3 0.1 0.4
2000 Hertz . . . . .. .. 100.0 - 0.1 98 67.5 26.7 4. 06 0.6 0.2 0.4
3000 Hertz. . .. .... 100.0 - 0.0 24 396 45.3 9.5 14 0.8 0.3 0.7
4000 Mertz . . . . . . .. 100.0 - 0.0 1.0 26.6 52.0 14.7 2.7 11 0.7 1.2
6000 Hertz. . ..... 100.0 - - 1.1 17.2 43.3 26.1 68 24 1.1 2.0
8000 Hertz. .. .. ... 100.0 0.0 0.1 46 299 39.3 17.8 45 1.5 0.7 1.6
Left ear
250 Hertz . . . . 100.0 - 0.0 086 16.6 53.5 26.4 28 08 0.2 0.1
500 Mertz . . . 100.0 - 0.0 06 348 52.6 9.8 14 0.5 0.2 0.1
1000 Hertz. . . . . 100.0 - 0.0 48 5§ 26 4.1 1.2 0.3 0.1 0.2
2000 Mertz . . .. . ... 100.0 0.0 0.1 9.1 54 30.1 4.6 1.2 0.4 0.2 0.2
3000 Hevtz . . . . . 100.0 - 0.0 18 308.« 46.5 11.6 21 1.0 0.4 0.5
4000 Hertz . . . . . . 100.0 - 0.0 ce 208 §0.9 2.6 3.7 1.5 0.7 1.2
600 Mertz. . . ..... 100.0 0.0 0.0 06 14.2 40.8 2.3 9.0 3.0 141 2.0
8000 Hertz . . ... ... 100.0 - 0.1 43 204 408 172 4.7 16 1.0 1.2
Better sar
260 Hertz . .. ... .. 100.0 - 0.0 09 232 61.6 129 1.0 0.2 0.2 0.0
500 Hertz . .. .. .. 100.0 - 0.0 1.1 40.9 48.0 5.1 0.7 0.1 0.1 0.0
1000 Mertz. ... ... 100.0 - 0.1 86 69.0 18.8 2.0 0.5 0.2 0.0 0.1
2000 Hertz . . . ..... 100.0 0.0 0.2 18.1 62.0 19.6 2.4 04 0.3 0.0 0.0
3000 Hertz. . . ..... 100.0 - 0.0 36 495 »e6 658 0.7 0.5 0.1 0.2
4000 Hertz . . . . .. .. 100.0 - 0.0 18 348 50.7 9.8 16 0.7 0.3 0.5
6000 Hertz. . .. .. .. 100.0 0.0 0.0 14 241 47.7 20.1 4.1 1.0 0.7 09
8000 Hartz . . ... ... 100.0 0.0 0.2 7.3 388 39.2 10.6 23 0.6 0A 06
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Table 7. Poroent distribution of boy. 12-17 years by hosring lovels in deeibeis re sudiometric zero (ANSI-1909 -1969) for the right, leit, and
better ser at 760, 500, 1000, 2000, 3000, 4000, 6000, and 8000 Hertz: United States, 1968-70

Hearing leveis In decibels’

Eorondtonsl frequency | an || B | 2 | 4| 4 46 | +16 | +26 | 436 | w8 | 456
or to to to to to to to to or
fevels |l 1oy | -15 -5 +5 #6 | +26 | +35 | +45 | 456 | more
Right ear Percent distnbution
250Hertz., . .. .... 100.0 - - 0.7 174 82.1 16.9 18 0.5 0.4 0.2
500 Hertz. . ... ... 100.0 - - 0.5 359 53.1 84 16 0.2 0.1 0.2
1000 Hertz., . ... ... 100.0 - 0.1 5.4 61.7 271 39 1.2 0.3 0.0 0.3
2000 Hertz. . ... ... 100.0 - 0.1 9.7 66.1 7.1 8.2 0.5 0.8 0.2 03
3000 Hertz. . ... ... 100.0 - 00 1.6 348 48.3 11.2 1.8 1.1 0.5 08
4000 Hertz . 100.0 - - 0.8 236 61.9 15.8 35 1.6 1.2 16
6000 Hertz. . ... ... 100.0 - - 0.5 16.0 40.0 28.5 78 3.2 1.8 3.2
8000 Mertz. . . ... .. 100.0 0.0 0.0 4.1 28.7 38.3 18.1 6.5 1.9 1.0 24
Left sar
250 Mertz., . . .. ... 100.0 - - 0.7 16.1 54.5 25.0 27 06 03 0.1
600 Hertz 100.0 - 0.1 0.7 318 55.6 9.7 1.4 0.5 0.1 0.1
000 Hertz. . ... ... 100.0 - - 4.1 8.2 31.2 4.4 1.4 04 0.1 0.2
2000 Hertz . . . .. ... 100.0 - 0.0 8.2 51.8 31.4 5.9 16 06 03 0.2
000 Hertz. . ... ... 100.0 - - 1.1 30.0 49.1 14.1 3.0 1.3 0.7 0.7
4000 Mertz. . . .. ... 100.0 - - 0.4 174 489 2.2 49 2.2 1.4 1.9
6000 Mertz. . . .. ... 100.0 0.0 - 0.4 114 38.2 30.3 1.1 4.0 1.6 3.1
8000 Mertz. . . .. ... 100.0 - 0.1 4.0 26.2 396 18.8 59 23 14 18
Better sar

260 Mertz. . ... ... 100.0 - - 1.1 221 634 12.2 08 0.2 0.2 0.0
500Hertz. . ...... 100.0 - 0.1 1.0 44.4 484 5.1 0.7 0.2 0.1 * 0.0
1000 Hertz. . . ..... 100.0 - 0.1 8.0 8.2 2.8 1.9 0.7 03 0.0 0.0
2000 Mertz. . ... ... 100.0 - 0.1 14.0 60.7 1.0 3.2 05 04 0.1 0.0
3000 MHertz. .. .. ... 100.0 - 0.0 23 438 44.5 7.2 1.0 0.7 0.2 03
4000 Hertz 100.0 - - 1.1 30.7 51.9 11.5 24 1.0 0.5 09
6000 Hertz. . ...... 100.0 0.0 - 0.7 211 48.4 728 5.1 1.2 1.1 18
8000 Hertz 100.0 0.0 0.1 68 37.5 39.0 11.2 3.1 08 0.5 1.0
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Table 8. Percent distribution of girls 12-17 yeers 5y hesring v 3is in daeibels ra sudiometric 2ero (ANSI-1969) for the right, left, and
better sar at 260, 800, 1000, 2600, 3000, OM 6000, and 8000 Horta: United States, 1968-70

- Hearin) levels in decibels
Lar and tonal frequency All -25 -24 -1 -4 +6 +16 +26 +38 +46 +56
tevels or to to., to tc to to to to of
less -1 5 +5 +15 +26 435 +45 +55 more
Right ear Paicent distribui on
20 Hertz. . ... ... 100.0 - - 0.4 19.1 599 17.0 25 0.t 0.2 0.4
500 Hertz. . ...... 100.0 - - 08 38.9 51.1 7.1 1.1 04 0.1 0.5
1000 Hertz . . . ... .. 100.0 - 0.1 6.7 629 259 3.7 0.8 0.3 0.1 0.5
2000 Hertz. . . ... .. 100.0 - 0.0 10.0 58.9 264 3.1 0.7 04 0.1 0.4
3000 Hertz . .. .. .. 100.0 - 0.0 33 44.4 422 1.7 1.0 0.5 0.2 0.7
4000 Hertz . . . . .. .. 100.0 - 0.0 1.3 29.7 52.2 13.5 1.8 06 0.2 0.7
5000 Hertz. . ... ... 1000 - - - 1.6 194 46.6 3.7 5.8 18 04 0.9
8000 Hertz. . . ..... 100.0 - 0.2 &% 3.0 40.3 17.5 35 1.2 0.3 0.9
Left ear
250 Hertz . . . .. 100.0 - 0.0 0.5 171 524 25.7 29 1.0 0.2 0.2
500 Hertz. . . R 100.0 - - 0.4 379 49.5 10.0 1.4 04 0.2 0.2
1000 Hertz . . . . ... . 100.0 - 0.0 5.5 61.2 28.0 39 08 0.2 0.1 0.3
2000 Hertz. . . ... .. 100.0 0.0 0.2 101 66.4 28.7 3.3 0.7 0.2 0.2 0.2
3000 Hertz. ... ... 100.0 - 0.0 25 426 440 88 1.1 06 0.1 0.3
4000 Hertz . . . ... 100.0 - 0.0 09 4.2 529 17.9 25 0.8 04 0.4
6000 Mertz. . . ..... 100.0 - 0.0 0.7 17.0 43.6 28.3 8.9 20 0.7 08
8000 Hertz. . . ... .. 100.0 - 0.1 46 30.7 42.1 16.9 35 0.8 06 0.7
Better ear

250 Mertz. . . ... .. 100.0 - 0.0 03 24.2 69.7 13.7 1.2 03 0.1 0.0
S00 Hertz. . ...... 100.0 - - 1.1 494 436 5.0 0.7 0.0 0.1 0.1
1000 Hertz . . . ... .. 5 100.0 - 0.1 9.2 69.8 18.2 2.1 0.4 0.1 - 0.1
2000 Mertz . . . ... .. 100.0 00 0.2 16.2 634 18.2 1.4 0.2 03 - 0.1
3000 Hertz. . .. ... 100.0 - 0.0 4.9 55.3 M5 4.4 04 03 0.1 0.1
4000 Hertz. . . ... .. 100.0 - 0.1 20 39.0 495 8.1 08 03 0.1 0.1
6000 Hertz. .. ... 100.0 - 0.0 22 21.2 49.1 17.3 3.0 0.7 03 0.2
8000 Hertz . .. .... 100.0 - 0.3 7.8 40.2 394 9.9 1.4 0.5 0.3 0.2
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Table 9. Percent distribution of youths by hearing tevels in decibels re sudiometric zero (ASA-1951 and ANSI-1988) for the better eer
at 250 Hertz, sccordinig 10 age snd sex: United States, 1988-70,

—

— = P - L e s g e ".——._'.’.—:1':- A iy P Py
Soxandhearng | 1ol 12 L 13 | 14 |95 | 16 | 17 Towll s2 | 13 | e | s | 18 | 17
jevels 1N decibels years | years ‘ years | years years | years yesars | years | years years years | yoars
years i 7 years
Both sexes Percent distribution (ASA-1951) Percent distribution (ANSI-1969)
Alllevels , .. ... 100.0 || 100.0} 100.0 1 100.,0 | 100.0 | 100.0 100,0 | 100.0 || 100.0]| 100.0} 100.0 100.0{ 100.0 | 100.0
I
-250rless . ...... 01 02! 0.1 0.3 - - - - - - - - - -
24t0-15 ....... i 17.2 1791 175] 17.6| 188| 160 154 0.0 - - 0.1 - - -
-14t0-05 ....... I g7.1 656! 648) 68.3] 655 70.2| 68.7 09 11 1.0 1.1 0.7 1.0 0.6
D4t0405....... 14.1 146! 159] 128] 145 12.3| 4. 2.2 230 219 24| 2568| 220] 1.9
+06to+15....... 1.0 1.3 1.4 0.7 06} 11 111 61.8|| 61.0| 50.8] 624 58.6| 63.7 83.0
+16t0+25 . .... P 0.3 0.3 0.2 0.2 05 0.1 02! 129 1321 1471 11.2] 13.7] 18] 128
+26t0+435....... 0.2 041 - 0.1 0.1 0.2 05 1.0 13 1.3 0.7 0.7 1.1 11
¥36and oreater ., ... 00 0.0 0.1 - - 0.1 - 0.4 0.4 0.3 0.4 0.5 04 0.8
i
Boys

Alllevels , ... .. 100.0 ! 100.0} 100.0 | 100.0{ 100.0 | 100.0 ] 100.0 | 100.0 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
-250rless . ...... 0.1 0.2 0.1 0.3 - - - - - - - - - -
24t0-16 . ... . . 16.7 195! 174 16.3]| 183 15.1]| 140 - - - - - - -
-14t0-05 ....... 68.5 659| 66.7| 728{ 658| 71.5| 689 141 08 1.4 1.2 1.3 1.2 05
D4t0+405 ....... 134 1321 15.21 105| 147 12.2]| 148 2. 245] 204 225} 240] 20.3] 206
+06to+15....... 08 0.7 .5 0.9 08 08 10| 634 614 63.7| e68| 596 65.6| 634
+16t0+26,...... 0.3 (W} 0.1 0.1 0.6 - 05| 122 12401 139 84| 138] 11.7] 132
+2610+435...... . 0.2 0. - 0.1 - 0.4 08 08 08 05 08 09 0.8 1.3
+36 and grester . . . . 0.0 01 - - - - - 0.4 04] 04 02| 05 04 1.0

N R t

Alllevels , ... .. 100.0 || 100.0| 100.0 | 100.0 | 100.0 | 100.0| 1000 100.0 |l 100.0]100.0 | 100.0 | 100.0 100.0 | 100.0
-250riess . ...... 0.1 02] 04 0.2 - - - - - - - - - -
~24t0-15 . ... . .. 178 161} 17.7| 199 194| 169]| 168 0.0 - - 0.2 - - -
14t0-056 ....... 65.7 65.3| 628| 636] 65.3| 60.0] 685 08 14 0.6 1.1 0.9 0.7 0.7
O4to+06 ....... 14.7 161 185| 163| 143 | 12.4] 134] 24.2 215| 23.8] 25.7| 275 238 233
+06to+15....... 1.3 19 2.4 0.5 04 14 11| 69.7 e60.7| 67.7] s8.0| 57.8| 61.7| 626
+16t0+26....... 0.3 04 0.4 0.3 0.3 0.2 -1 137 143] 15.8] 140| 136} 120 123
+26t0+36....... 0.1 - - 0.2 0.3 - 0.2 1.2 1.7 2. ¢5| 04 1.5 09
436 and greater , , . . 0.0 - 0.1 - - G - 0.4 04 0.4 0.5 0.6 0.3 0.2
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Table 10. Percent distribution of youths by hearing levels in decibels re audiometric zerv (ASA 1851 and ANSI-1989) for the better
oar ot 800 Mertz, sccording to sge and sex: United Statss, 1966-70

e 7
sexandhearing | 2N 92 | 13 [ 1e | s | e | 17 :‘;‘:’7 12 |13 |14 15|16 ] 17
levels in decibels years | vears | years | years | yesrs | years yéars | years | years | years | vears | years

years years : .
N Binie L -
Both sexes Percent distribution {ASA-1951) © Percent distribution (ANS1-1960)

Alltevels ., , ., .! 100.0 u#oo.o 100.0| 100.0{ 100.0 | 100.0{ 1000 | 100.0 || 100.0 | 100.0{ 100.0| 100.0 | 100.0 100.0
«250rless . ...... 0.0 - 01 0.1 0.1 0.t - - - - - - - -
~24t0-15 . ...... 8.9 84| 85 79 84 8.9] 109 0.0 - - 04 0. - -
141006 ....... 669 | 648| 64.7! 676! 67.1| 69.3] 683] 1. 12| 11| 09f o4 17| 1.0
0410405.......| 216 230 238| 220| 225| 188| 185| 489 || 44.5| 453] 46.7] 47.7| 41.7| 499
+08to 415, ... .. . 2.1 3.2 2.3 2.3 1.7] 1.2 18] 460 || 462 47.0] 465 460 46.0| 44.2
4161026 . ...... 0.3 02| 0.3 o0a 02| 0S| 0.8 5.1 70| 56| 52! 49 34 4.2
42610435....... 0.2 0.2 0.1 0.1 0.3 0.1 0.1 0.7 0.7; 08| 05} o068 09 0.5
+36 and greater ., ., . ., 0.1 0.2 0.1 - - 0.1 - 0.2 04 0.2 0.1 0.3 0.3 0.2

Boys

Ail lersls ., . .., 1000 || 100.0] 100.0] 100.0] 100.0 | 100.0{ 100.0 } 1./0.0 || 100.0 }100.0 | 100.0| 100.0 | 100.0 | 100,0

“250rless . ...... 0.1 - 0.2] 041 02 0.2 - - - - - - - -
241015 . ... ... 8.0 82| 78| 62f 74| 87| 99 0.1 - -1 04 0.2 - -
-14t0-05....... 67.0 64.1| 650] €68.2] 6598 705 69.1 1.0 1.0 14 0.4 0.1 2.3 08
0410405, ...... 222 || 245 24.4| 226] 24.3] 185| 18.3]| 444 || 425] 425| 438] 452 424 508
+06to415....... 20 24 25 26 1.7 1.0 15] 484 48.7| 495! 48.6] 485] 51.0| 440
+1610+425 . ... ... 0.5 04 -1 02} 041 09f 1.2 5.1 68| 68| 6.6 5.1 30{ 32
426t10435....... 0.2 03 0.1 0.1 04 0.2 - 0.7 0.5 0.7 vl 0.5 09 1.0
436 and greater . ., , 0.0 0.1 - -1, - - - 0.3 0.5 0.1 0.1 04 0.4 0.2

Al levels ... ... 100.0 {| 1000} 100.0| 1000} 1000 100.0] 1000 | 100.0 ]| 100.0 | 100.0{ 100.0} 100.0 | 100.0 | 100.0

~250rfless ....... - - - - - - -
~24t10-15 . ...... 9.9 87! 9.3 9.7] 88| 11.2] 18 - - - - - - -
141005 .......! 66.7 655| 64.3] 668| 684| 680| 675 1.1 15| 0.7 15| 0.7 1.2 1.2
0410+05.......| 208 21.5] 23.3] 215 2068) 19.1| 18.7] 494 || 465 48.2| 49.6) 50.2| 63.1| 49.0
+06t0+15. ... ... 2.2 4. 2.1 19 1.6 14 18] 436 || 436 444] 443| 435 408| 4485

41610425.....,.. 0.2 -1 07 -1 03 - - 5.0 72| 54| 39| 4.7 38 6.1
+2810436....... 0.1 -1 0.2; 04 0.3 -1 02 0.7 1.0} 10, 06| 06| 08 -
436 and greater , . . . 0.1 02{ 0.1 - -1 0.3 - 0.2 02] 03} 04 03} 03} 02
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Tabiz 11. Perceng distribution of youths by heoring tevels in ducibels re sudiometric 2er0 (ASA-1951 snd ANSI-1968) for the better
ssr at 1000 Hortz. according to age snd sex: United States, 1966-70

Sex and hearing :‘;““'7 12013l 1als [ 18] 17 :‘;‘:‘7 12 1315 |16 17

levels in decibels - years | years | years | years | years | years years | years | years | years | years | years

years years
Both sexes Percent distribution (ASA-1951) Percent distribution (ANSI-1969)

Al lsvels .. .. .| 100.0 [{ 100.01 100.0] 100.0{ 100.0{ 100.0{ 100.0 | 100.0 || 100.0 { 100.0{ 100.0 | 100.0 | 100.0 | 100.0
~250rfess . ...... 0.1 0.2 - 04 - - ~ - - - - - - -
~24t0-15 . ...... 8.6 8.7 9.8 12 87 83| 8.7 0.1 0.2 - 04 - - -
-14t0-05 .......| 680! 668| 660| 68.6] 700( 71.3] 71.0 8.6 8.7{ 98 1.2 8.7 8.3 8.7
D4t0406,......| 195 20.8| 209| 205| 19.0] 12.7] 180] 690 66.7] 66.0| 69.6] 700| 714| N1 O
+08to#165....... 20 28] 22 20 19 1.6 +8] 196 208] 208| 205} 19.0] 17.7| 18.0

418t0+426 ... ... . 05 08| 0.7 03] 02| 06| 05 2.0 25 2.2 20 1.9 1.6 18
+26t0+435....... 0.2 0.1 0.4 0.0/ 0.t 04 - 0.5 08 0.7 03j 0.2 0.6 0.5
+36 ant grester , . ., . 0.1 0.1 0.0 - 0.1 0.1 - 0.2 03] 0.4 00; 0.2 04 -

Boys

Allfevels .. ....| 1000 | 100.0] 100.0| 100,0{ 100.0| 100.0| 100.0| 100.0 || 100.0 | 100.0] 100.0 | 100.0 { 100.0 | 100.0

~250rfess . ...... 0.1 - - 0.6 - - - - - - - - - -
~24t10-15 ....... 8.0 741 92| 6594 82| 88| 85 0.1 - -i 08 - - ~
141005 .......| 682] 615 64.2| 69.1| 69.3| €9.7| 700 8.0 74| 92| s8] 82| 88! 85
0410405 .......] 2081 218] 234| 222] 202| 182] 188] 68.2| 675| 64.2| 69| 69.3) 69.7] 700
+06to+15....... 19 29 24| 15| 20] 18] 18] 208 28] 239| 222| 20.2| 182| 188
+1610+425....... 0.7 0.7 0.7/ 06| 01 101 09 1.9 21| 24 16| 20| 18 18
+426t0+435....... 0.3 03| 04 0t 02| 05 - 0.7 07| o0.7f 06] 0.1 10} 09

+36and grester , ... 0.0 0.2 - - - - - 0.3 05| 04 0.1 0.2 05 -
Gorls

All favels . .....| 1000 || 100.0{ 100.0| 100.0] 100.0] 100.0} $00.0 | 100.0 || 100.0] 100.0{ 100.0 | 100.0 | 100.0 | 100.0

~250rless ....... 0.1 05 -1 0.1 - - - - - - - - - -
~24t0-15....... 9.2 10.0| 104| 85 99 18] 920 0.1 05 LA - - -
~14t0o-05.......| 6081} 80| 678 70.1| 708) 730| 721 8.2( 100]| 104 85| 9.1 18 9.0
0410405.......| 1821l 19.7] 1871 18.7] 128 122]| 174| e8] 660| 678f 70| 708| 730} 72.9
+06to+15....... 2.1 30| 20| 25 1.7 15| 18] 182 19.7] 187 18.7] 178 17.2} 174

+16t0+425.....,.. 0.4 08| 07| 049 03| 0.2 - 29 30f 20/ 251 17 15 18
+26t0435....... 0.1 -] 0.3 - -1 02 - 04 08| 07| 01 03} 02! -
+38and greater . ... 0.1 -] 0.4 -1 03} 0. - 0.2 -1 04 -1 03 0.31 -
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Table 12. Percent distribution of youths by heering levels in decibels re sudiometric zero (ASA-1951 and ANSI-1088) for the better
oar ot 2000 Hertz, sccording to age and sex: United States, 1968-70

———e - - E—
== - B =

Sexandhoaring | (N 42 | 93 | 1 s | re |7 [TOH g2 fag [ e [ s | ve |
lavels in decibels vears years | years | yoars | yoafs | yesrs | yoars yeers yoars | years | yesrs | yoors | years | yars
goth sexes Percent distribution (ASA-1951} Percent distribution {ANSI-1960)

All lavels , , ., .,

100.%%100.0 100.0{ 100.0 | 100.0} 100.0{ 100.0 100&":100.0 100.0| 100.0| 100.0{ 100.0] 100.0
0.2

~250ries8 .. ..... 0.1 0.1} 0.2 - otl o2 0.0 ~ - - - -1 049
~24t0-16 ... ....| 122] 12.4] 137} 10.5] 12.4] 11.7] 12.3 0.2 0.2| 041 03} 0. 0.1 0.2
-14t0-05 ...... 606 60.7] 610 619 683} 62.7{ 59.0] 15.1 146| 168 13.8] 148| 154] 152
V4t0+405.......] 23.3| 234 205] 232} 25.7| 21.7| 25.3] 620 63.1| 61.0] 635] 59.6] 629| 619
+06to+415....... 3.0 24| 38} 32 29| 30| 25] 196 19.2| 18.] 19.1]| 226| 18.6]| 202
+16t0+26......., 04 05 02} 04| 04| 04] 0.8 23 19| 34| 26| 23] 23| 18

+26t0435 ., ... 0.3 04 05 04| 03| 02} 0.1 0.4 06| 02] 02| 04 03 0.5
+36 and greater . . ., 0.1 00| 02} 02 -1 02 - 04 04} 07| 05| 03f 04 0.1

Boys

Alllevels . .. ... |100.0} 100.0{100.0} 100.0 | 100.0 ; 100.0 | 100.0 | 100.0 || 100.0| 100.0] 100.0} 100.0] 100.0| 100.0

. 0.1 0.3 -1 0.1 - -] 0.2 - - - - - - -
. 113 88| 140| 95! 136| 122| 98 0.1 0.2 -} 04} 0.9 0.2

«250r1ess . .. .
.o | 599 61.8] 584} 610| 538| 61.6| £8.2] 140/ 109]| 17.9] 12.2] 16.2] 159; 121

~24t0-15 ....
~14t0-05 ....
D4t0405....
+08t0+15.... . 4.3 35| 6.1 43| 44 39| 33| 210 209 195| 20| 24.3] 193] 21.7
+1610+4256......, 0.6 0.7 03{ 0.4 02| o06] 1.2 3.2 29| 43| 33 34 29 25

.| 243l 24.86] 21.2]| 242| 278| 219| 273| 60.7|| 639| 57.8| 635| 654] 61.0{ 625

+26t0#35....... 04 04 08| 04| 04] 04 - 05 o8| 03| 03| 03| O4 10
+38 and greater . . . . 0.1 01| 02] 01 ««] 02 - 05 04} 10| 08| 03} 05 -

Allevels ... ...| 1000 ]! 100.0{ 00.0] 100.0 | t00.0{ 100.0| 100.0 | 100.0 }i 100.0} 100.0} 100.0} 100.0] 100.0{ 100.0

“250rle88 ... .,... 0.2 0.2 0.1 0.3 - 02 02 0.0 0.0 - - - - 0.2
-24t0-16 ,......} 1341 16.1| 1347 11.7] 11.2] 11.1| 147 0.2 02| 04 04 - 03 0.2
-14t0-05 .......| 6219 69.7| 638 629| 630| 63.7| 59.8] 162 12.4| 168] 155| 13.8] 148]| 183
-04t0405 ... ..,.| 22 2241 19.7] 22.2] 238| 224] 233] 634 62.2] 64.3] 634| 639] 649 614
+08to+16 .., ..., 18 121 28] 20| 13| 22| 171 18.2 17.4| i6.8| 18.2| 20.7{ 178] 1886
+16t0+426 .. ..... 0.3 03| 02 03| 06 03 - 14 1.0 18 18 1.2 1.7 10
426t0+36....... 0.2 0.4 0.1 03] 03 -{ 0.3 0.2 04 02 901 0.4 03 -
+36and greater . . . ., 0.1 - 0.3 0.3 - 0.1 - 04 04 04 0.6! 03 0.1 03
42 .
!'0. (
Q ' 4\’




Toble 13. Percent distribution of youths by hearing levels in decibels re audiometric zero (ASA-1951 and ANSI-19£5) for the better
. sor at 3000 Hertz, sccording to sge and sex: United States, 1986-70

17T T T 1 ,
Sex and hearing 1‘2";"7 122 | 1314156 ]| 17 1;‘2’"‘"7 12 | 3| |16 | 16| 17
leveis in decibels years years | years | years | years | years | years yeors yesrs | years | yea. s | years | years | years
Both sexes Percent distribution (ASA-195 11 Percent distribution (ANSI-1969)

All levels . .. ... | 100,0 | 100.0] 100.0 190.0 100.0 | 100,0 100.0 | 100,0 100.0

100.0 100.0 | 100.0 | 100.0 | 100.0

~250r1e%8 .. 0.0 0.0 -1 01 0.1 - - - - - - - - - -
-25t10-15....... 3.1 36] 32| 39| 22| 30} 23 0.0 -1 0.1 0.1 - - -
-14t0-05.,......| 448 451 450] 41.8! 46.6] 455] 44.7 38 4.1 38| 44| 24 3.7 3.0
0410+05.......) 428 41.7] #41.4]| 45.7] 40.7| 423| 45.0| 49.5 | 49.2] 48.8| 48.2] 51.8| 49.5| 495
+06to+15,...... 1.5 8.1 80| 66| 85| 76| 63| 2306 39.2| 388| 40.7; 37.2| 3965 42.2
+1610425....... 1.0 1.0 1.3} 10! 10| 04 1.1 5.8 63| 65| 51| 68 6.9 4.2
+26t0+435....... 0.5 04f{ 05 07| 06| 08! 0.4 0.7 0.7{ 10| 07| 08 0.3 0.5
+36 and greater , . .. 0.3 0.1 05; 02| 04 O04] 02 0.8 0.5 10f o8| 1.0 1.1 0.6

8oys
All fevels . ... . 100.0 || 100.0 | 100.0{ 100.0} 100.0 | 100.0 { 100.0 | 100.0 || 100.0] 100.0 | 100.0 | 130.0 { 100.0 | 100.0
-250rfess .. ..... 0.0 - -1 0.1 - - - - - - - - - -
-2410-15....... 2.0 27y 15 23{ 20} 25| 0.9 0.0 - -1 0.2 - - -

-14t0-05.,......| 392} 41.5| 4.8 368 400] 365! 380 2.3 3.2 20 24| 22 2.5 1.1
0810405 .......| 47.3] 61| 43.7| 50.3] 443| 49.8( 52.2| 438 | 443] 446) 43.1; 448] 41.3] 444
+06t0+15. .. 8.9 99| 99| 81| 107 85| 6.1] 445 43.4| 420| 46.0| 42.2| 461 | 47.7
+16t0+256. ...... 1.3 1.2 1.7 1.3 1.7 os6| 1.8 1.2 1.5 87( 65| 83 7.1 6.0
+26t0+35. .. 0.8 04| 06| o8] 06} 16| 08 1.0 09| 13} 10| 13 06} 08
+36 and greater. 0.5 o02{ o8| 03| 07| 05| 0.2 1.2 0.7 141 08| 1.2 19 1.0

All tevets . . .. .. | 1000 || 100.0|100.0]100.0|100.0} 100.0 | 100.0 | 100.0 | 100.0} 100.0 | 100.0 | 100.0 | 100.0 | 100.0

“25071ES8 o v 00 s oo 0.0 - 0.2 - - - - - - - - - - -
“25t0-15 .. ..... 4,1 46| 50| 65| 23§ 38} 37 0.0 - 0.2 - - - -
«14t10-05....... 50.5 488| 48.2) 469 533| 54.8] 51.3 5.0 5.1 8.7 6.4 2.7 49 49
-0410 405 . . 3821l 230.3] 30.0! 41.0| 371| 347| 37.8| 553§ 54.2} 531 53.4| 59.0{ 57.5| 54.7
+06to+15....... 6.1 6.1 6.1 50/ 63| 66! 65| 345 348| 354 35.2| 32.1| 32.8| 36.6
+1610+425. . ... .. 0.6 08! 09| o8] 03] 03| 04 4.4 50| 42| 37| 6.2 4,7 34

42610+435....... 0.3 03] 03| 06 05 - - 0.4 06| 08 06| 0.3 - 0.1
436 and greater . . .. 0.2 -| 03] 02 L 021 0.1 0.3 0.4 03| 06| 08| 07 0.1 0.3
49
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Table 14. Percent distribution of youths by heacing leveis in decibels re auciometric zero (ASA-1951 and ANSI-1969) for the better
oo 8t 4000 Hertz, sccording to age and sex: :l‘nitod States, 1866-70

f == e —— - - e —— - i . = = .
{ &
Sex und hearing I‘z";"’ 2| 13 e e | 7 :g";" 12 |13 14] s | 16 | 17
tevels in decibels years | years | years | years | years | years y~ars | years | years | years | years | years
years years
SR SLAR | SR SRS S S livee _ |
Both sexes Percent distnbution (ASA-1951) Tercent distribution {ANSI-1969)

Alltevels . ..., .| 100,0 |l 100.0 | 100.0 [ 100.0{ 100.0 | 100.0 | 100.C | 100.0 || 100.0 | 100.0 | 100.0 { 100.0 } 100.0 | 100.0

R TITI

-25011e88 . . .. 00 0.0 - - - - 0,1 - - - - - - - -
-24tw0-15,.,.,... 0.8 1.0{ 0.8 0.5 0.5 1.0 1.¢ 0.0 - 0.1 - - 0.1 -
-14tw0-05,......1 299 296 28.7| 31.5| 29.8] 31.8| 27.7 1.6 1.4 1.5 1,0 1.1 2.2 23
0410405, ......] 547 5650{ 56.2! s53,6] 55.8] 51.1| 56,7 348 || *4,7| 332( 369 37,0] 354 | 324
+06t0+15, ...,...| 1.3 11,91 1.4} 11.5| 105! 128 10% ] 50.7 61.2]| 529| 6506| 488 | 4729 528
+1610+25, . ..... 1.8 25 1.3 1.7). |9 1.4 1.8 89 96! 96| 100} 99| 11.3 9.0
+26t0+435, ,.,,... 0,7 04 o0.6| 0.7 0.5 0.9 1.1 1.6 2,4 1.2 14 1.7 1.4 1.6
+36 and greater , , , , 0.8 04 1.0 0.5 1.0 09{ O 14 .0.8 1.6 1.1 1.5 1.7 19

BOVS »

Alitevels . ., ... | 100.0 || 100.0 | 100.0| 100.0 | 100.0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100,0 | 100.0 | 100.0 | 100.0

-250r1€ess , . .. 4 .. - - - - - - - - - - - - - -
~24w0-15,.,..... 0.6 08| 08| o05f 03| 10| 0. - - - - - - -

1410-05,......| 257§ 279| 254 26.5| 22.3| 25.4] 21.7 1.1 1.1 1.3] 09| 09| 24| 01
0410405, ......| 558 6544 56.8| 569 54.4| 531 59.5| 30.7 32,3| 29.2] AN.6| 45| 294 269
10610415, . ... .. 129 | 1.6] 130 11.9] 123| 158| 129| 519 || 51.2| 53.9| 53.4| 47.5| 49.5] 56.0
+1610+425, ..., .. 2.6 37| 25! 24| 30| 14| 24| MS5§ 103 11.3] 103| 18| 14.2]| 115
42610435, ...... 1.1 07| 03| 12| o8| 17} 1.9 24 a6l 24 29| 27{ 15| 21
+36 and greater , . ., ., 1.3 09| 15! o6 19| 18] 15 2.4 1.6 19] 171 26| 30| 34

Girls

Altfevels . ... ..| 100.0 |j 100.0|100,0 | 100.0} 100.0 | 100.0 | 100.9 | 100.0 || 100,0 | 100.0 | 100.0 { 100.0 | 100.0 | 100.0

“2507 1ESS , « 00 b 0 0.0 - - - - 0.2 - - e - - - - - -
«24t0~15, ...,... 1.1 1.1 1.2 0.5 0.7 1.0 2.3 0.1 - 0.2 - - 0.2 -
-1410-05,......| 341 31.3| 32.2| 368 324 384 338 20 1.8 1.7 1.1 1.2 1.9 44
0410405, ......| 52.6] 656 556| 50.2| 57.2| 49.1| 53.83] 39.0  37.2| 37.3] 403| 39.7| 41.6| 381
+06100+15, ,..... 9,7 105| 96| 1.0l 86| 96| 84] 495 511 61.9| 47.7] 50,1 | 46,3 49.7
+416t0+25. ...... 1.0 1.3 0.1 1.0 0.8 1.3 1.2 8.1 8.6 1.6 9,7 8.0 8.4 6.4

+2610+35,......| 03 02| 09 -1 02| 03| 03] osff* 1.2 -l 071 07} 12| 10
+36 and greater , ., , 0.2 - 0.4 0.5 0.1 0.1 0.1 0.5 0.1 1.3] 0.5 0.3 0.4 0.4
L J
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Table 15. Percent distribution of youths by hescing levels in decibels re audiometric zero (ASA-1951 and ANS(-1969) for the better
oar ot §000 Hertz, scearding to age and sex: United Stetes, 19668-70

Secandhonring |10 12 | 13 | v | vs | e | o7 T 12 |3 | M) ss | s | 17
fevels in decibels years yeors | yenrs | yoors | years | yours | yeors yeors yeers | years | yoars | yoars | years years
Both sexss Parcent distribution (ASA-1961) Parcent distribution (ANS1-1969)

Allovels . . . . .. 1000 | 1000 1000 1000] 1000 1000] 1600 | 1000 | 1000 1000 1000 1000 1000 | 1000
~250rless . . ... .. 0.0 -1 04 - -1 o4 -1 o0 - - - A -
21016 . ... ... 1ol 13! o8| 12| os| o8| os| oof | oa} -f -} -| -
141005 . ... ... 23| o] 22| 218 209| 177| 1wa| 14 18] 10| 18] ro| 13| 17
0410405 . ... ... 475 48| 47| 480| 478| 483| 478 201 || 226| 22.1| 248| 20| 210| 208
H06t0416. ... ... 229 || 180 214| 24| 204| 238] 8| 47.7 || 49.0| a54| 488| 48.1] 48.1| 40,1
810425, .. .. .. 47| as| as| 34| 47| 87| 81| 200 || 82| 200| 212| 211 | 214| 218
42610436 . ... ... 1o 1o 18| o8| 09| 13| 07| a1 aa| 36| 32| 48| 45| 42
a8emdgeater ... | 18] 13| 13| 18| 18| 23| 12| 28| 29| 28| 24 24| 36| 24

Boys

Al levels .. . . . . 100.0 || 100.0 | 100.0 | 100.0 | 100.0| 100.0{ 100.0 | 100.0 |{ 100.0| 100.0] 1000 | 100.0 | 100.0 | 100.0
2Bortess ... ... oof -| - -| - ool -] oo} -| -| -| -| 1] -
M08 os| o8| 07| oa| os| oaf -| ={ -| -] - -| -| -
41005 ... ..., 181 || 204 201| 184] 168] 144 89| 07| 09| 07| 07| 08| 10| 08
0410405 . ... ... 459 || 476| 472| as8| 476| aa8| 421 | 211 || 23| 238| 218 200| 173} 168
$0610H6 . ... .. 268 || 19.1] 22.7| 219 268| 88| 320 | 464 || 478| 458| 474| 47.4| a54| 447
610425 . ... ... 68| 68| 58| 44| 82| 60| 68| 228 161| 214| 228| 20| 269| 285
2610436, . ... .. rall 12| 18] 12| 10| 14| os| s1| 67| 48| a1} 87| 48| 69
6amdgenter ... | 28| 22| 19| 21| 24| 43| 39| 39 34| 37| 32| 33| 67| 39

it

Al evels .. 100.0 || 100.0| ¥60.0 | 106.0 | 100.0{ 100.0| 100.0 | 1000 || 100.0]100.0| 100.0 | 100.0 | 1000 | 100.0
“2ortes . ...... ool -y 02| -| -| -t -| -1 -| -| -| -| -1 -
21016 ... ... 16l 1e| os| 21| 12| 11| 8| oof -| 02| -f -| -| -
141005 . ... ... 28| 27| 24| 28| 27| 29| 08| 22| 28| 12| 29| 16| 18| 30
410406 ... .... 93| s0.1| 470| 45| 474| 18| 832| 222 || 28| 308| 275| 268 248| 2.2
W06t 416, ... ... 198 || 17.0| 201| 228| 23.1| 18.0| 171 40 || 05| 450| 46.1 | 489| 09| 635
610425, ... ... as|| 33| 38| 23| 32| ss| 33| 173 | 2| 88| 197] 19.1| 169} 150
42610436 ... .. .. 08| os! 12| oa| 07| 12| os]| 30| 32| 26| 23] 32| 43| 24
asadgesinr .| o8l o3| os] 11| 07| o3| o3| 13| 27| 18] 15| 14| 15| o9
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Table 16. Percent distribution of youths by hearing levels in decibels re audiometric 2er0 (ASA-1951 and ANSI-1969) for the better

ear at 8000 Hertz, accordi

ng to age and sex: United States, 1966-70

Sex and hearing :g';"’ 12 | 13 | 14|15 | 16 | 17 :;':'7 12 | 13 | 14 |15 |16 | 17

levels in decibels years years | yeans | years | years | years | years years years | years | years | years | years | years

80th sexes Percent distribution (ASA-1951) Percent distribution (ANSI-1969)

All levels . . . . . 100.0 {| 100.0{100 0| 100.0} 100.0 | 100.0 | 100.0 | 100.0 |} 100.0 | 100.0 { 100.0 { 100.0 | 100.0 | 100.0
-250rless ...... 1.0 06 04 1.6 0.4 1.724'm. 0.0 - - 0.1 - - -
-2410-15 . ... .. 18.1 16.2| 17.1| 17.68{ 193§ 19.5]| 19. 0.2 0.1 0.1 03 0.1 0.6 0.1
-14t0-05...... 47.0 489 476| 474| 45.7] 45.2; 473 13 73 6.7 71 7.7 83 6.7
-04t0+405...... 2.3 26.0| 27.1| 263| 26.2| 269| 264 | 388 || 37.1| 37.2| 379| 40.1| 40.2| 408
+06t0+15. ... .. 5.1 5.8 55| 54 62| 44| 42| 392 | 41.0| 396 41.3| 35.7| 38.0} 395
+16t10+25...... 1.2 13 1.2 0.6 1.4 1.1 1.7 106 106| 124 93| 12,5 94 9.1
+2610435...... 0.5 04 0.4 0.5 1.1 03 0.2 23 2.5 24 2.7 1.8 19 2.3
+36 and greater . . . . 0.8 0.8 07! 0.7 0.7 09 08 16 1.4 16 1.3 2.1 16 1.5

Boys

Ali lavels . .. .. 100.0 || 100.0 { 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 {| 100.0 | 100.0 | 100.0 | 100.0 { 100.0 | 100.0
-250rless ... ... 0.9 0.7 0.2 1.1 0.3 1.0 2.1 0.0 - - 0.2 - - -
-24t0-15 ... ... 17.1 172.7| 159! 168| 194 164 | 16.2 0.1 0.1 - 0.3 - 03 0.2
“14t0-05 ...... 456 || 44.3| 466 46.7| 428 | 450| 48.6 88 70§ . 713 53 8.4 84 8.2
-0410+405...... 271 25| 274 28.0| 27.0| 296| 238| 376 | 36.7| 350| 379 36.7| 39.6 | 40.4
+06t0+15. .. ... 5.8 74| 63 5.6 8.3 44| 48| 390 88| 396| 423 ) 366 383 | 385
+16t0425.,...... 1.8 1.8 20| o8 2.0 1.6 291 1.2 13.2] 129 96| 128 103 8.5
+2610435...... 0.6 04 04 0.5 13 06 0.3 3.1 34 28 3.2 2.9 2.1 38
+36 and greater . . . . 1.1 1.2 1.2| 0.7 0.9 15 1.3 23 18 24 1.3 2.8 3.0 24

Grts

Alftevels . . . . .. 100.0 || 100.0 | 100.0 | 100.0| 100.0 | 100.0 | 100.0 | 100.0 || 100.0 [ 100.0| 100.0 | 100.0 | 100.0 { 100.0
-25o0riess .. .... 1.1 0.6 0.6 1.8 06 25| 05 - - - - - - -
-2410-15 . ... .. 19.1 14.7] 18.2| 184 193! 22.7| 221 03 - 03 0.4 0.3 09 -
-1410-05...... 48.5 53.6| 48.7| 48.1| 486 | 454 459 79 1.7 6.0 9.0 7.0] 103 7.2
-04t0+05 ... .. 25.5 256 | 26.7| 245| 254| 240 27.0| 40.2 ) 386} 39.4| 379| 436 408] 41.2
+06t0+15. ... .. 44 4.1 47| 52| 42| 45| 36| 394 43.2; 39.7| 403| 34.8| 376]| 406
+16t0425. ... .. 0.6 08| 05| 0.7 0.7 06| 0.6 99 8.0 119| 9.0} 123 8.4 96
+2610435. .. ... 0.4 03| 03 0.6 08 - - 14 1.5 19 21 0.6 1.7 0.7
+36 and greater . . 0.4 03| 03 0.7 0.4 03 0.3 09 1.0 08 1.3 1.4 03 0.7
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Teble 17. Median hearing lavels in decibels re audiomatric 2ero {ASA-1951 end ANSI-1969) for the right, left, and better ser of youths

Totdi,
Ear and tonal frequency | 12-17
years
Right ear
250 Hertz . . . ... =93
500 Hertz. . .. ... -1.8
1000 Mertz . . . . -7.9
2000 Hertz . . . -73
3000 Hertz. ... ...| -23
4000 Hertz. . . ... .. 0.0
6000 Hertz . . ... ... 3.1
8000 MHertz. .. ....| =57
Speech! ......... -6.6
250 Hertz . -8.3
500 Hertz . .. -75
1000 Hertz. . .. . .| =14
2000 Hertz . . ... ... -6.6
3000 Hertz . . . ... .. -16
4000 Hertz . . . 1.3
6000 Hertz . . ..... 4.7
8000 Hertz . . ... .. -52
Smech‘ ......... -6.8
Better ear

250 Hortz. . ... .. ] -101

. B00 Hertz., ...... -8.9
1000 Hortz. .. ... .. 9.0
" f2000 Hertz . . ...... -8.8
3000 Hartz -4.5
4000 Hert=, ., .. ... -18
6000 Hertz . . . .. 0.8
8000 Hertz. . . .. ... -8.4
Speech' .. .. .... -1.7

-91
-1.6
-1.4
-1.4
-23

0.0

2.2
-8.7
-6.4

-8.5
-1.2
-1.2
-6.7
-1.8

11

34
-4.3
-5.6

-10.1

-8.6
-8.8
-8.8
-4.7
-1.6
-0.1
-8.2
-1.6

12-17 years ot sach test frequency and sstimates for speech, by age: United States, 1966-70

13 14 15 16 17 1‘-;‘:'7' 12 13 14 15 16 17

vears | years | years | years | years| ol vears | years | years |years years | years
Hearing levels {ASA-1951) Hearing levels {ANS1-1969)}

-90: -94| -93) -95| -93] 101 10.3| 104 99| 100 9.9] 101
-74; -76) -75| -82| -84 73 1.7 1.5 74 74 1.2 6.4
-78, -7.7| -80| -8.2} -82 21 26 2.2 23| 20{ 18 1.8
-7, -7.2| -89} -715| -71 2.0 1.9 1.8] 20| 23 1.8 21
-23} -20} -24] -26| -23] 68 69| 69! 68| 67| 66| 68
0.2 0.0 0.0 0.0 00 93 9.3 96| 9.1} 92{ 92| 33
2.7 3.1 35 4.1 3.3} 123 11.5] 120| 123 12.7] 134] 125
-5.7| -53| -6} -6.0| -6.1 89 8.8 92| 90| 92 85| 88
-65; -65| 62| -70| -6.8 5.7 6.2 54| 60} 62| 53| 51
-81| -86| -82| -82| -8.0] 1.1 109 11.3] 10.7 } 11.2| 11.4]| 114
=711 -73| -725} -80) -76 18 8.0 8.2 79| 78 1.3 74
-7.2f -16{ -15| -76]| -7.6] 26 2.8 28| 25| 25| 24 2.5
-68f -8.7| -62| -88| -6.7] 25 2.6 2.6 25| 30| 24 2.3
-14| -15( 15| 18! -1.8 76 7.4 18 76| 77 1.5 74
1.3 1.2 14 1.2 15| 106 10.5| 10.8| 105 | 106{ 10.7( 10.8
46 44 6.2 54 6541 136 124| 13.8] 13.1 | 14.2( 144| 144
471 66| -54| -58] -55] 9.2 9.8] 100 92| 91 82| 89
-5 -67| -67| 61| -63] 65 6.7 68| 65! 66| 61| 64
-10.0| -103 | -10.2 | -10.2 | -100] 9.2 9.2 96| 90| 90| 92| 94
-86| -88| -88| -9.2{ -93| 64 5.9 58| 55| 54| 51 4.8
89| -89 94| -9.2| -9.2 1.0 1.2 11 14| 09| o8| 08
-91| 87| -86| -89 | -86} 06 06f o04f{ 07 098] 05 06
46| 41| -47| 46| -43 44 4.3 4.5 44| 42| 44] 45
-14| -16| -16| -1.6| =13 1.7 1.7 7.9 76| 74 76 1.9
0.5 09 11 1.6 1.2} 101 9.2 9.8 10.1 | 10.4| 12.7]| 106
-82| 85| -84| -86) -8.7] 59 63| 65| 61] 56f 63| 5.6
-76| -786| -74| -80| -78] 4.0 4.5 40| 41 ] 43| 24| 37

Y Average of lavals st 800, 1000, end 2000 Hertz,
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Table 18. Medien hearing tevels in decibels re sudiometric zero (ABA- 1981 and ANSI- 1988} fur the right, lefs, end hetter ser of boys

12-17 years ot sach test frequency and estimetes for speech, by age: United Stetes, 1068-70

hd ‘l’(mll,1 Totsl,
v ont ey 1277 12 12|00\ 8| | 7 gy 02 s e e
years Yy Yy years yoars | yoar yser yoort] vears |y
Right ear Hearing levels (ASA-1951) Hearing levsls {ANSI-1960)

250 Hertz 93| -95| -9.1] -94] -93| -93! -9.0] 10.t|] 00| 104} 9.9 101] 10.1] 10.4

500 Hertz. . . ... .. -76]| -77| -714| -73! -73| -79| -84 76|l 80| 77| 19| 16| 78| 6.3
1000 Hertz . . . . .. .. -7.8| -74| -77| -718| -719| -8.1| -81 22| 26| 23| 25| 21| 19| 19
2000 Hertz . . . ... .. 74 -724{ -7.7| -70! -66} -76| -66 22| 23| 19| 21| 25| 17| 28
3000 Hertz . . . .. 141 -18! -1.3] -1.2{ -16| -1.4| -1.3 78|\ 76| 80| 79| 78{ 78] 79
4000 Mertz . . . .. ... 06{ 02/ 07| 05| 05{ 07| 1.0 99ll 96; 10.2| 96| 98| 100] 104
6000 Mertz . . . ... .. 46| 270 38{ 44| 47; 66| 61| 136] 11.9| 130| 13.4| 140] 165 14.8
8000 Hertz . ...... 49 -48; 49| -46| -45| -51| -54 9.6 93| 9.7 96| 98] 03] 9.1
Speech'. . . ... .. 63! -6.2| -63] 61| 60| 69 -64 61| 66/ 86| 64| 62 69| 65

Left ear

250 Hertz. . ... ... -8.3| -87; -83| -86| -811 -83]| -79| 11.1|l 10.7] 11.2] 106! 11.3] 11.3] 118

500 Hertz. ....... -7.2|| -6.7| -70{ 69| -7.3| -78| -7.3 8.1} 83| 86| 83| 82| 78| 74
1000 Hertz . . . . -7.1| -68| -68] -7.2| -721]| -78| -70 29| 3.2{ 32| 28; 29| 24| 30
2000 Hertz. . .. ... 6.1 -61| -63| 60| -50] 55| -69 31§ 31| 31 31} 36| 27| 28
3000 Hertz -06]| -08f -04; 03] -03| -03| -06 89| 85| 9.0/ 90| 90 91| 886
4000 Hertz. .. ... .. 2,3 19] 20! 19| 23| 25| 31| 11.6]f 11.3] 11.4] 11.3] 115] 11.9] 12.2
6000 Hertz . . . ... .. 63l 471 67| 67| 66| 69| 84| 150/ 13.7 149( 139| 158] 167| 17.2
8000 Mertz . ....... -43j -3.3| -38] -47! -45] 45| -50] 100/l 108] 105| 98| 104| 92| 96
Speech!. . ... .. ... 524 -61| -501 -48| 49| -58| -66 7.1y 710{ 76| 74| 72| 63| 6.9

Better ear

250 Hertz . .. ... .. -10.1 {|-104 | -10.1] -10.3 1 -10.2|-10.1| -98 9.2|| 9.0 94| 89| 91| 93| 98

500 Mertz. ....... -8.71 -85| -85| -88| -86| -9.2! -9.2 59| 64| 62| 62 59| 60| 4.7
1000 Hertz . . . ... .. -89 -8.7| -86| -8.7| 90| -9.1| -9.1 1.1l 137 14| 1.3 10| o8| 09
2000 Hertz. . . ... .. -85 -83| -88| -84 -82| -89| -81 09| 11| 07} 09| 11] o8| 1.0
3000 Hertz. . .. .... -31) -37| -3s| -28| -3.2| -28]| -29 69| 66| 68! 59| 57| 63| 8.9
4000 Hertz. . . ... .. 081 -11| -07; -09| -09| -n8| -03 85| 83| 86| 83| 84| 87| 9.1
6000 Hertz. . . ... .. 18] 04 12| 1.8 19| 28| 33| 1.9 98| 106] 108 11.2] 120]| 124
8000 Hertz. . ...... -8ofi -79| -772| 81| -79| -7.7| -85 64| 69| 69| 66| 64| 60| 58
Speech? . ... ... .. -174}| -16| -13| -7.3] -71| -80| -74 44| 48| 46| 48| 48] 3.7] 4.

Y Average of tevels at 500, 1000, and 2000 Hartz.
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Teave 19,

o AWTY IO YWy A .

ek, TWw TATVE TT@TTe TET D AT wrwesews TET T s
12—17 yeers ot sach test mmcncv and estimates for spesch, by age: United States, 1968-70
Totel, Totel,

Ear and tonel frequency | 12-17 12, { 13 14 15 16 17 1217 12 13 14 15 16 17

yen,. | yeors | years | yaers | years | years yoears] years | years | years | yeoars | yoors
years l L yeors
Right eer Hearing levels (ASA-1961) Hearing levels {ANS)-196¢ "
260 Hertz . . . .. 93| -87| -89| -94| -93;: -97| -97 10.1]| 108{ 105| 100| 100| 98| 9.7
500 Hertz . . ... .. -729i -7 -71%! -79| -76| -86| -84 701 7.4 7.3 68| 73! 67| 66
1000 Hertz . . . ... .. 80(f -76| .79) -79! -80! -83| -82 20]| 28] 2.1 21| 20| 171 1.8
2000 Hertz. ... ... -7514 -78} -7.7| -7.4]| -711} -7.3| -718 1.8 1.5 1.7] 18| 21 19| 1.7
3000 MHertz. . ...... -3.3( -28| -3s5| -29| -31| -38} -37 55i 3.1 50; 54| 56| 50| 54
4000 Hertz . . . .. ... -081l -02;{ -04} 06 -06; -0.7] -1.0 8.7l 90/ 88| 86| 87 85 82
6000 Mertz. . . ... .. 19 18 1.6 20 24 22 14 11200 1.4 111 1.3 11.5) 11.7] 10.7
8000 Hertz. . . ... .. 64| -64| 64 -59! -83| -69| -68 84i| 84| 87| 83| 86| 7.7| 85
Speechd L L 68|l -7} 68| -68] -63| -1.1| -7.1 54| 57! 5.1 56| 6.1 48] 48
Laft ear
{
250 Hertz. . . ... .. -8.21 -82° -85, -83| -81| -82 11.2| 15.0] 11.5! 108]| 11.1] 11.6] 11.2
S00 Hertz. . . ..... -781} -728} -»3} -75| -718) -83| -719 74)i 78 77| 74| 73| 67 74
1000 Hertz . . . . . -7.74 -10{ -76} -7} -719) -76| -7.9 23| 24| 2.4] 23| 21| 24| 219
2000 Hertz . . . . . =724 -723| -72| -74! 68| -70; -74 20l 20] 21 19| 25 20| 1.8
3000 Mertz, . . ... .. 29| -29| -2} -29§ -28) -35| -31 6.1y} 62| 65| 60| 62| 57| 6.0
4000 Hertz . . . . . 0.4 04 08 0.5 05| -0.1 0.0 9.71| 9.71 101} 97| 98] 95| 94
6000 arrr . L. ... 3.3 22 3.7 3.3 4.0 4.2 29 124} 11.3] 12.8| 23| 129] 13.3} 122
8000 Aeer . ... .. 80| -52] -56)! -864; -C1, -89 -6. 854 < 96| 86| 80| 72 8.1
Speect . ... ... ... -84 -60| 60! -64| 65| -64| -6.8 58|l 64 69! 54| 60; 58| 6.8
Bette: ear
250 Hers.. . ... ... -1011{ 98| -99}-103, -103} -10.2| -10.1 92| 86| 95| 90| 89| 9.1 9.2
500 Hertz 90| -87} -87| -9.0| -80| -9.3¢ -93 491 56| 63{ 48| 48| 42| 50
1000 Hertz. . . .. ... 92| -90| -92| -9.1; -9.2( -9.2 9.3 o8| 10f o8| 08| o8| 08| 0.7
2000 Hertz. . . .. ... 91y 94| -93| -89| -88| -89 -8.1 03| o.1 02| 04| 07| 04] 0.1
3000 Mertz. . ... ... 591 -67{ -67| -65, -60| -66| -6.0 31 33| 33| 32| 30[ 29| 32
4000 Hertz. . . ..... 2221 18] -20| -25| -20| -29]| -24 68)l 7.2 71! 68| 68| 64| 65
6000 Hertz 014 -07| -0.2 0.0 0.3 04| -04 9.2(| 87} 90| 93| 96| 96| 9.1
8000 Hertz. . ... ... 89| -85 -86! -88| -88| -96| -9.0 64| 68| 6.1| 57| 48] 45| 54
Speech! ......... -1.9 78| -79)| -728} -18| -81| -82 36i 42y 34 36} 40{ 32 33
1 Average of levets et 500, 1000, end 2000 Hertz,
)
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betier eer at sash teet fronuency anx estimates for speyoh smong whits youths, by sge end sex: !iniisd States, 19686-70
260 Hertz 600 Hertz 1000 Hertz
Age and sex \
v Pag | Median | Pig Prg | Medien | Ppy Pag Median | Ppg
Both sexes Decibeis ra sudiomatric zero (ANS|-1960)
12-17years ... ... ....... 53 9.3 13.3 0.2 55 109 -2.7 0.9 45
12vemes . . ... ... ... 5.2 9.3 13.4 03 59 1.3 -26 1.9 48
) 13years . . . ................ £.7 9.6 13.6 0.4 6.0 1.1 -28 1.0 4.7
4ysers . . .. ........... 49 8.9 12.9 0.2 55 10.8 -2.5 1.0 48
1Gyeers ... ... ... 5.0 9.1 13.3 0.3 5.7 109 -2.7 0.8 43
16yemrs .. ................. 5.6 9.3 13.1 -0.1 5.3 106 -2.7 0.8 43
17yeers ... .............. 55 94 13.3 0.2 48 105 -28 08 4.3
Boys
12-17vemrs . . ... .......... 5.5 94 13.3 0.6 8.2 1".2 -2.5 1.1 48
12yomrs . . .. .. 5.0 9.1 13.2 0t 8.2 114 -24 1.3 80
3vyears .. ...... .......... 8.0 9.7 13.6 08 6.6 1.4 -26 1.3 54
14yeers . .........0c0iuiuin. 5.3 9.0 12.7 06 6.2 113 -23 1.2 48
1Syeses .. . ............... 5.3 9.4 13.6 0.9 64 13 -2.3 1.0 45
16years . ................. 5.7 94 13.9 06 6.3 1.1 -2.7 0.9 45
17v0M8 . ... 5.9 9.8 13.6 0.0 5.1 106 -2.7 0.9 45
Gurls

12-17yoers . .. ........... 5.1 9.2 13.3 -0.2 48 105 -28 0.7 43

A YOME L ... e 54 95 13.6 0.1 56 | 13 -28 0.9 46
1Iyenrs . . .. e 5.3 9.6 13.8 0.0 5.2 108 -29 0.7 43
14yeees . ... ... i 4.2 89 13.2 -0.3 48 10.3 -2.7 08 44
1Svesrs . .......... ... 4.2 89 13.1 -0.2 4.7 104 <29 06 40
16yemrs .. ..........000.0... 62 9.2 13.1 0.6 4.1 99 -2.7 0.7 4.1
17veers . .................. 5.1 9.1 13.4 -0.3 4.6 104 -28 06 4.9

Ses f00tnotes at end of table.
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Table 29. Medisns and quartite points’ in the distribution of hearing fevels in decibels re audiometric zero (ANSI-1969) for the
better ear at each test frequency and estimates for speech among white youths. by age and sex: United States, 1968-70—Con.

— s mm— e
{ 2000 Hertz 3000 Hert:’ 4000 Herte
Age and sex ;
L Pys | Medan | Py Pag | Median | Py Py Median | Pyg
i
+ ek
Both sexes ! Decibels re audiometric zero (ANSI-1969)
12-%7vears . ........... . -3.5 0.5 4.4 -09 40 10.2 15 7.5 12.5
12vears ... ............. .. -3.5 0.4 44 -1.0 39 102 1.5 7.5 125
Wyears .. . ............... -3.7 0.3 4.2 -0.9 39 10.3 19 7.7 125
Myedrs ... .........00000.. -3.3 0.6 44 -1.0 4.1 10.2 14 7.3 124
1Syears .. ... ...... ... . -3.4 0.8 49 -0.7 4.0 103 1.4 7.3 124
Byears . ..............00... -36 0.3 4.3 -0.8 4.1 103 1.2 7.4 128
1Tvyears .. ..... e e e -37 0.4 4.5 -0.7 4.2 101 1.6 7.7 125
Boys
12-17vyears . .... ..... e -33 0.8 49 0.0 5.5 113 26 84 13.3
12 years e e e e -29 1.0 49 .4 5.0 111 2.1 8.1 13.1
1I3years . ... .. e -3.7 0.5 48 0.1 5.5 115 3.0 8.6 13.2
Myears . ... ..... c.couo.n -3.1 0.8 4.7 0.0 5.6 11.2 24 8.2 129
15years ... ... ... ... -34 1.0 6.0 0.0 5.6 11.6 2.0 8.0 13.2
16 yesrs e e e e e -3.6 0.4 45 0.1 5.9 11.6 24 8.6 138
17yedrr . . ... -3.1 1.0 5.4 0.2 5.7 1.1 4.2 21 137
Giris
12-17vyesrs . . ... ... -3.7 0.1 4.0 -1.6 28 8.7 0.6 6.5 116
12vears . . ... .. 4.2 -0.2 3.8 -1.5 29 9.0 1.0 6.9 118
years .. ... .. ... -3.7 0.0 3.7 -1.7 2.6 8.6 09 6.8 116
Myedrs . .........0c000000: -3.5 0.3 4.2 -1.8 2.8 8.8 06 6.4 1.7
1Syears . .. ... .. ... . .0 -3.4 0.5 45 -13 2.8 8.5 09 6.6 116
WCyears . ............00000: -3.6 0.3 4.1 -1.6 2.7 8.6 0.3 6.0 116
1Tyesrs . ...... ....... .. 4.2 -0.2 3.9 -15 3.0 8.8 -0.1 5.9 1.1

See footnotes at end of table.
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Table 20. Medians and quartile points' in the distribution of hearing fevels in decibels re sudiometric zero (ANSI-1968) for the
better ear at sach test frequency and estimates for speech among white youths, by age and sex: Unitsd States, 1968-70—Con.

6000 Hertz 8000 Hertz Speech?
Age and sex
Pyg Median | Pyg Pas Median Py " Pg Median Pn

Both sexes Decibels ¢ sudiometric zero {ANS1-1969)
12-17 yesrs ... ............ 5.0 10.3 16.2 04 6.1 12.4 08 39 9.6
L
2years ... ... ....0.... . 3.5 9.3 144 0.1 65 126 0.4 43 10.1
Wyears . .................. 4.3 10.1 16.3 0.1 6.6 13.0 0.6 3.8 9.7
Vyears ... ................ 4.5 10.2 16.3 0.3 6.3 12.2 0.6 3.9 9.7
1Syesrs . ............ ..... 54 10.5 16.4 0.7 5.6 126 04 4.3 9.9
1Gyesrs .. .......... e e €17 11.0 17.7 09 55 12.0 0.8 3.4 9.2
1Tyesrs . .. ............x o 5.6 10.7 17.0 0.4 5.9 121 0.8 3s 9.2

Boys
-

1217 years .. ............. 59 11.4 18.6 0.0 6.7 13.0 0.4 44 10.1
Vyas . .......... e e e e e 4.4 10.0 16.2 0.2 1.2 13.6 0.2 4.7 10.4
Byesrs . .................. 5.7 11.0 179 0.3 74 13.6 0.2 4.6 10.4
Vayesrs ... ... ..., ool 9 wal el o3| es| 26| 04| a3 99
1Syesrs . .... .. e e, S 6.0 1.3 18.3 0.3 6.3 13.1 -0.2 4.7 103
16yeses ... ............ e 6.7 12.3 19.9 0.2 6.4 128 0.6 39 9.7
Tyears ... ......0...ccuee.. 69 128 203 03 6.1 125 0.5 4.1 98

Girls

12-17 years . .. .. e e e 35 9.2 143 0.8 54 18 0.8 34 9.1
12yesrs . ... .. ............ 8 8.6 134 04 59 "z 0.6 39 96
QDByears . .. ................ 2.8 921 14.7 0.5 58 12.4 -1.0 3 8.7
byears . ... .........0.00... 29 9.2 14.6 0.9 5.6 8 0.7 3.6 9.3
1Syesrs ... ................ 45 9.7 146 -1.0 49 12.1 06 39 95
6yeers . ... ... . 4.7 9.8 148 -1.7 4.6 "1 -1.0 3.0 86
Tyesrs . ... .. . .......... 3.9 9.1 13.6 0.5 5.7 1.7 1.1 3.0 8.6

'st‘ median. and F ;¢ are the points in the wmbutlon of hesring Izsels below which 25, 50, end 75 percent of the childran, re
spectively fall.
2 A verage Of hearing levels a* 500, 1000, and 2000 Hertz.
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Table 21. Medisns and quartile points! in the distribution of hesring levels in decibels re sudiometric zero (ANSI-1968) for the better
oer ot sach test frequency and estimates for spdech among Negro youths, by sge snd sex: United States, 1968-70

250 Hertz 500 Hertx 1000 Hertz
Age and sex
Py Median | P,g Py Medisn | Poy Pyy | Median | Py
Both sexes Decibels re audiometric zero (ANSI-1969)
12-17vyears . . .....cc0.. P % 3.1 8.6 13.2 0.2 48 108 -24 1.5 5.8
Pvyews . ............. PP 5.0 c0 131 0.7 8.5 115 -28 15 8.6
Byews ....... et ee e 16 78 131 04 44 10.7 -22 19 73
Mqyors . ... ....... PO 4.5 8.0 13.2 0.1 53 11.2 24 1.5 6.1
1Syeers . .. ...c.0.... e e e . 1.7 79 130 08 3.6 103 -23 1.7 6.9
1Byewrs . ............. W e 3.2 89 138 03 45 106 -23 11 4.5
VOB . e 38 88 13.2 03 45 10.2 -24 1.0 44
Boys
12-97yodrs . . .. .. 22 8.0 126 086 41 10.2 -24 13 5.0
12yemrs .. ... .. . e 4.3 8.6 124 14 79 118 -25 13 5.0
WY . ... e 0.2 65 12.2 08 as 9.5 -23 1.7 6.8
Myoars . ........0..0vune 43 8.7 12.7 0.1 5.7 1.3 -2.2 1.7 6.4
ISyeers ... ... .00 000 0.6 7.0 121 -1.4 24 8.3 2.7 1.4 6.0
IBYOWs . . ... ... 35 9.0 13.9 0.6 4.1 100 -23 1.0 43
MTvesrs ........0c «.eunnnn 20 178 125 -1.4 24 1.7 -24 09 4.2
Geris
12-97yedrs . . ... ... .. 4.2 8.2 138 0.2 5.6 114 23 1.8 6.4
12veers . . ...l e e 53 98 139 0.1 5.7 1.2 2.7 1.9 78
1ByeMrs . ..o 34 9.0 138 0.1 54 11.7 -2 21 78
Myonrrs .......... e e e 4.7 9.4 138 0.3 5.0 11.0 <25 14 5.7
ISYers ... ... - 39 89 139 0.1 5.2 1.7 -20 21 1.9
1BYIS .. . i e 3.0 8.7 13.7 0.1 48 111 23 1.2 4.7
17vemrs ... ...t 55 68 138 1.5 7.0 115 -24 1.1 4.6

See footnotes at end of table.
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Table 21. Medians and quartile pomu’ in the distribution of hesring levels in dacibeis re audiometric zero {ANS1-1969) for the better
oar at sach test frequency and estimates for speech among Negro youths. by age and sex: United States, 1966-70-Con.

—_—= e——
. 2000 Her1z 3000 Hertz 4000 Hertz
Age and sex
1'25 Median P-,s st Median P75 st Median P75
Both sexes Decibels re audiometric zero (ANSI-1969)
12-17yeas . ... .......... . -2.8 1.6 6.9 1.0 69 12,1 3.8l 8.9 | 134
12vyears . .................. -2.6 15 6.3 1.5 74 123 4.1 9.0 134
Byesrs . . . ...........0.... -3.5 1.8 8.0 1.7 18 126 34 88 135
years .. ... .........00... -3.1 14 69 0.9 €8 12.% 39 9.0 135
Syesrs .. ... ... ... ...... -24 1.9 76 0.z 6.0 122 21 83 13.5
1Gyears .. ................. -2.7 1.5 6.7 0.7 65 114 4.0 8.8 13.0
Y7vyems .. ... .............. -24 14 54 (7X:} 66 116 5.3 9.3 134
Boys
12-17vyears . .............. -2.6 1.6 6.9 19 1.7 123 4.3 9.0 13.4
12vyoors .. .......... v -2.7 1.3 55 3.1 8.3 12.6 4.7 9.0 13.2
Bvyears . ..........c...... -3.5 1.8 8.0 08 74 128 3.6 89 135
14vyesrs . .. ... ... .......... -2.2 19 15 17 1.5 123 45 9.0 13.3
1Syears . ... ............... -3.2 1.7 1.7 0.6 6.4 118 2.2 8.6 14.2
16yewss . ... ............... -2.4 20 16 3.5 8.4 124 54 9.4 134
17vyears ... ............... -2.2 12 46 24 16 11.7 5.2 9.1 13.4
Girts ¥ .
12-17vyears . .... ......... -2.9 15 69 0.2 6.0 118 3.3 8.7 13.3
12vyears .., ................ -2.5 1.7 1.0 0.2 6.2 120 36 8.9 13.6
Bvyesrs . ............ ..... -3.5 1.8 8.0 26 8.1 12.5 33 8.7 13.4
1yoars ... .. ......0 ... -4.1 0.8 6.3 0.3 6.0 119 3.4 9.0 15.8
Syeers .............. ..., -1.8 2.1 74 -0.1 56 12.7 1.9 7.9 12.8
16years .. ................. -29 11 5.5 -0.8 4.0 10.0 2.4 8.1 128
1Tvyesrs . .............0.0.. -2.6 16 6.7 -0.1 5,2 1.4 54 9.5 136
See t00tnotes at end of table,
| 6 ‘i
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Table 21. Medians end quartile polnh' in the distribution of hearing fevels in decibels re sudiometric zero (ANSI-1969) for the better
sor at sach test frequency and sstimates for speech among Negro vouths, by age end sex: United States, 1988-70—Con,

6000 Hertz 8000 Hertz sm‘-’
Age and sex
P25 Median I’7s st Median P75 st Median P7s
Both saxes Decibels re sudiometric zero (ANSI-1969)
12-17vyears .. ..o i v ine 34 9.2 14.3 0.7 i 50 11.6 -0.1 48 105
12V8B8 . .. i i 30 9.0 140 -0.7 6.3 114 03 58 108
1WByeers . ...t e 1.5 78 136 0.0 6.1 119 0.0 6.1 108
NAVENIS . ... e 4.1 9.4 142 -0.7 6.2 11.7 v0 6.0 10.7
ISVOBrS . . . .. ... 36 9.9 16.3 -0.7 6.7 1285 0.4 43 10.2
T16Veers . ... ... 38 9.2 14.0 -1.2 3.7 10.5 06 3.9 10.0
b T + J 6.2 100 14.7 -1.1 43 112 00 49 103
Boys
12-17yesrs . ... ..o et 40 83 14.2 -0.9 46 1156 04 43 10.1
T29omrs . .. .. e e 2.7 8.4 129 0.4 5.9 1156 00 5.2 106
1ByeMrs . ... .. it 1.1 73 13.7 -1.0 43 116 06 40 98
T4yoors . ... ..o 44 9.2 130 08 46 1%.2 08 65 116
IS5V . ... ..o i 55 106 16.4 -1.1 6.7 134 <08 3.7 93
T16Y0Ors . ... .. 5.0 10.1 16.3 -1.5 33 9.9 -10 3.9 83
17V08I8 . .. i it ittt aaran 6.3 105 14.7 -1.0 45 1.3 <07 3.6 9.3
Girtls ¥y
Coe o, N, S R
12-97yoors . ... ... 28 9.0 144 0.8 55 118 0.2 54 108
12vO8Is . ... . e 33 28 189 -1.% 8.8 113 08 6.3 11.0
ITyers .. ... ... e 21 8.3 138 1.4 7.4 12.2 0.7 63 116
T4yoMrs ... .....co00creeens 38 96 148 0.7 58 129 0.7 38 9.6
ISV . .t 19 89 16.1 04} 42 18 00 5.1 11.0
16YONs ... ......¢c000e e 3.0 t X ] 130 -1.0 4.2 110 0.1 48 10.4
17V0S . ... e , 31 9.3 14.7 -1.2 4,2 1.0 08 63 1.0

'st, median, snd Pyg ere the points in the distribution of heering lsvels below which 28, 80, end 78 percent of the children, re-

spectively fall,

24 verep0 0f hearing lavais at 800, 1000, snd 2000 Hertz,
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Table 22. Mean hearing levels re audiometsic zero {ANSI-1989) at sach test frequency and estimates for spesch in the better ssr among
youths by region, age, and sex: United States, 1966-70

250 Hertz 500 Hertz 1000 Hertz
Aye and sex |
Northeast| Widwest | South | West | Northeast | Midwest | South | West | Northeast | Midwest | South | West

Both sexes Decibeis re suciometric zero (ANSI-1969)

12-17 years. 8.0 100 8.8 94 5.7 5.6 6.9 56 1.6 1.0 21 1.8
12 years . . 1.8 96 10.6 9.2 5.8 5.7 8.2 6.1 1.6 1.4 28 2.0
13 yoars . . . 76 11.2 9.1 94 5.2 6.6 7.9 5.0 1.4 1.8 26 1.2
14 yours . . 7.8 9.2 82| 96 59 5.4 64| 58 2.0 08 201 20
15 vears . . 84 10.1 7.8 9.3 64 5.7 6.4 54 1.8 1.2 1.8 1.2
16 years . . . 8.0 9.6 8.6 96 5.4 5.1 6.0 5.6 1.4 0.8 1.6 2.0
17 years 8.2 104 8.9 9.7 5.5 4.8 6.4 5.7 1.0 04 1.8 2.0

Boys

12-17 years. 8.0 100 8.6 94 6.2 58 6.8 58 21 13 20 21
12yeoars . . 8.0 9.3 10.2 88 6.9 58 1.8 6.0 26 2.2 24 1.9
1Byears ... 74 11.2 8.5 94 5.7 6.6 75 54 21 20 2.4 1.8
14 yoars . . . 80 9.2 8.0 96 6.2 59 6.6 6.4 24 0.8 21 2.2
15 years . . . 9.0 9.9 1.2 9.4 1.0 5.9 6.0 6.0 21 0.9 1.7 2.2
16 yoars . . 8.2 9.5 8.2 96 5.8 54 64 5.6 1.6 1.0 2.0 21
17 years . .. 8.0 1.0 88 | 101 5.6 5.2 6.3 5.2 1.5 08 1.6 26

Gty ' : ' !

12-17 years. 79 10.0 9.1 94 5.2 53 1.0 53 1.0 2.8 22 1.4
12years ... 1.7 9.8 109 ; 96 46 5.6 86| 63 0.6 08 32 22
13 vears . . 8.0 11.2 9.8 9.4 4.8 6.5 8.3 48 0.6 16 26 0.7
14 yoars . . 16 9.2 8.5 9.6 5.4 49 6.2 5.2 1.4 0.2 1.9 1.8
15 years ... 7.8 104 8.6 9.2 5.7 55 6.6 5.0 1.4 16 2.0 0.2
16 years . . . 7.9 9.8 7.8 9.8 5.2 48 56 5.4 1.2 0.7 1.2 20
17 years . . . 84 100 9.0 9.2 5.4 46 6.6 5.1 0.6 0.1 20 1.2
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Table 22. Msen hearing Yevels ra sudiometric zaro {ANSI-1989) at each test frequency snd estimates for \pesch in tha better sar smong
youths by region, age, and sex: United States, 1966-70-Con.

T ————— — —

! 2000 Hertz 3000 Hertz 4000 Hertz
Age and sex (- - -
i Northeast | Midwest | South | West | Northeast | Midwest | South | West | Northeast | Midwest | South |West
Both sexes Decibls re audiometric zero (ANS1-1969)
i
12-17 yoars | 09 08 14 ¢ 12 5.2 44| 72| 46 64J. 79| 89 86
12 yours 121 04 181 19 5.2 40| 73| 50 65 76| 92 86
13 yoirs 021 12| 24| 06 5.2 50| 81| 42 6.8 89| 93] 82
14 yoars 0.8 06 16 16 5.4 46| 71| a0 6.1 78| 85| 82
, 15 yaars . . 1.6 12 14 08 5.4 48! 74| a6 5.6 80 93| 86
16 yaars 02 09 104 18 5.0 40 721 50 6.8 72| 88| 89
17 years . 1.2 08' 051l 14 48 43| 62| 52 6.9 76| 84| 93
. | ]
Boys | l
' !
1217 years . i 141 13 181 16 6.3 56| 84| 60 7.2 88| 104 103
12years ... ' 2.2 12 261 14 6.3 54| 81| 58 7.6 82| 102] 98
1Byears . . 1.0 16| 28§ 1.2 6.2 58| 94| 59 7.3 89 1.0 | 104
1years ... 1.4 12| 117 20 66 56| 74| 60 7.0 86| 84 100
15 yoars . . 2.6 1.2 121 16 6.8 56 | 86| 60 5.6 88 | 1.6 102
16 yoars . . . 0.1 1.1 12| 20 6.7 52| 90| 6.2 8.2 82| 100 | 104
17 years l 1.2 ! 1.6 18] 15 49 59! 76| 61 7.2 100 | 108 | 1.0
Guts |
% 12-17 vean.ll 0.3 04 12| 08 4.0 33 60| 3.2 5.6 7.0 74] 69
4t
12 years . .1 04l 03|vi12| o0s 4.0 26 |* 64 42 5.4 70| 82] 73
13 yaars . . 0.7 09{ 201 00 4.0 42| 68| 24 6.2 90| 78| 60
14 years . . . 0.1 -0.1 211 10 4.0 36| 681 19 5.1 74 86| 64
15 years . . . 0.7 14 14 | 02 4.1 38| 64| 32 5.4 22| 70} 70
16 yoars . . 0.3 o8| o8| 17 34 281 521 39 5.4 62| 721 78
17years ... 1.2 col 104 12 48 201 461 40 66! 54l s8l 72
-
-~
b
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Tabls 22. Mean hearing levels re audiometnc zero (ANSI-1969) ai each test frequency and estimates for speech in the batter ear among
youths by region, age, and sex: United States, 1966-70—Con.

6000 Hertz 8000 Hartz Speech!
Age and sex
Northeast | Midwest | South | West | Northeast | Midwest | South | West | Northeest Midwest | South | West
——— - p———. — b ——

8oth sexes Oecibels re audiometric zero (ANSI-1969)

12-17 years . | 8.8 11.2 124 |12 56 A L 8.7 55 49 4.7 5.7 5.0
12 ysars . . 8.2 £9.8 116 |11.6 6.1 7.0 80, 6.2 5.2 46 6.6 5.4
13 years . 8.5 11.0 124 {118 6.2 15 9.6 6.6 4.4 54 6.4 4.5
14 yoars . 8.4 10.8 120 | 123 54 10 8.0 6.5 5.2 44 5.6 5.4
15 yedrs 8.6 12.0 12.7 {116 5.2 78 8.9 5.2 5.3 5.0 54 4.8
1Syears ... 9.6 1.8 134 | 136 5.0 6.2 8.3 54 44 44 5.0 6.2
17 years 9.8 1.7 12.2 [ 11.8 5.0 7.1 8.4 49 5.0 4.2 5.2 5.0

8oys e

12-17 years 19.1 125 14.2 {135 6.4 ‘7.6 9.6 6.3 5.4 49 5.8 5.4
12years . ., 9.3 1.0 125 11286 78 12 10.2 6.3 6.2 5.0 6.8 5.4
13 years ., . 9.4 11.8 14.1 [ 13.2 6.7 72 11.4 6.9 5.0 56 6.3 48
14 years . . . 9.4 122 | 12.7 [138 6.0 76 81| 56 5.7 49 54 | 57
15 years . . i 9.8 12.4 146 |13.2 8.2 79 8.5 68 6.0 48 6.2 5.6
16 years . . . } 1.3 13.8 15.4 | 14.7 6.1 .. 9.0 8.6 44 46 5.5 54
17 years . . . 11.6 14.2 158 136 5.5 2.8 8.8 56 5.2 46 5.6 5.2

Garls
hd

12-17 years . 1.4 98 105 | 106 4.6 (-1} 7.7 46 4.4 44 56 4.7
12yaars ...| 66| 86| 108 [104 44 68| 78| 62 4.2 42| 64| 52
13yesrs . . 7.6 10.2 106 | 10.4 5.6 7.8 7.7 44 3.7 5.2 3.6 4.2
14 years . ., . 7.3 9.3 11.3 [10.7 46 6.4 8.0 5.4 4.4 40 5.7 5.0
15 years . . 7.4 116 108 {10.0 44 76 8.3 36 46 5.2 5.6 4.0
16 years . . . 7.9 9.6 108 (126 4.0 4.7 7.4 42 44 4.2 44 5.0
17 yoars .. . 8.2 95 8.4 9.4 44 6.6 71 42 48 38 46 4.8

'Amool hearing 1eveis at 500, 1000, and 2000 Hertz.

58

ERIC

Aruitoxt provided by Eic:




Tabile 23. Medhans and quartle points’ n the distribution of hearing levels in decibals re eudiometric zero (ANSI-1989) for the better
ear at each test freaquency and estimates for speech among youths in the Northeast, by age and sex: United States, 1966-70

250 Hertz 500 Hertz 1000 Hertz
Age and sex
by Median | Pig Py Median | Pqg bag Median | Pyg
Both sexes Decibels re audiometnic zero (ANSI-1969)
12-17wyears . ..... ....... 29 8.2 12.5 0.0 5.3 10.7 -2.6 1.0 45
12V€a1S . o vt e e 22 7.9 124 -0.1 5.3 108 -2.7 1.0 46
13years ... ... ... C e 34 8.2 12.2 -0/ 44 10.0 -2.6 0.9 44
dyedrs . .............. Ce 25 79 12.3 0.2 54 109 -2.1 14 48
15YEars . ... i e 25 8.1 12.7 07 6.3 1.2 -2.8 1.0 4.7
1OYedIsS . . ..o i 36 84 124 00 5.3 106 -2.6 09 44
17vears . ..o i e 34 8.6 13.0 -0.1 5.0 10.5 -2.9 0.6 4.0
Boys
12-17years .  ....... 34 8.3 12.4 0.7 6.3 1. 2.4 1.4 5.4
12years . . e e e 28 8.1 12.2 0.8 6.6 11.7 -2.3 1.5 6.0
13years .. ... . e 30 8.0 12.0 0.3 5.8 10.6 24 1.5 6.0
1AYEBIS . . . ot 28 79 1.9 08 6.4 1.2 -18 2.0 6.8
IEY@BIS . . v v v v i e 5.1 9,2 13.2 1.1 6.7 114 2.7 1.1 4.9
t6years .......... e e 44 8.7 126 08 6.7 11.0 -2.6 10 4.6
17vears . ... e e 3.2 8.4 12,7 0.1 5.3 105 -3.0 08 4.6
Grirls
12-17vyears .. .......... L. 24 8.0 12.5 -0.5 4.2 10.1 -2.8 0.6 39
12VEBIS . v v v e it it e 1.6 7.6 125 -0.8 4.0 98 -3.1 0.4 39
13Years . ... vt 40 8.5 124 -1.0 3.2 9.0 -28 0.4 3.6
f4vyears . ..........0.... .. 22 79 12.7 0.5 4.3 104 -24 08 39
1Syears ..... e e e 09 6.8 12.1 0.3 5.8 110 -29 08 45
16YedsS - .o it 29 8.1 12.2 -0.6 39 10.0 -2.6 08 4.2
17VearS - v v vt e e e 36 88 13.3 -0.3 48 10.4 -28 0.4 35

See tootnotas at end of table,
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Table 23. Mecham and quartile pocms' " the dstribution of haarng levels in decibels re audiometric zero (ANSI-1969) for tho begter

“ae footnotes at end of tabe.
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v} 8at at each tust frequency and estimates for speech amon- youths in the Northasst, by age and sex: United States, 1966.70--Con.
2000 Hertz 3000 Herts 4000 Hert.
Age and sex
Py, Madian I’75 s Median P75 sz Median Py
—————— e ¢ e o b i — b o e — PR Y G—— L o= e v B e man rawde e e e v L e —
HBoth sexes é Decibels re aud,ometric se10 (ANSI-1969)

12-17 vears , -3.2 0.6 45 -0.5 45 105 05 6.3 1.5
12years . . ... .. -30 08 4.6 -0.3 49 10.6 00 56 11.4
13 years . -3.6 B 39 -05 43 10.7 09 69 118
13 years -34 0.5 4.3 -0.7 4.4 10.6 05 6.1 113
15 years -2.8 1.4 6.1 -0.2 4.7 106 02 56 108
16 years -35 0.2 39 -0.8 39 10.2 06 65 116
17 vears ., . -30 09 4.9 -0.8 4.4 10.2 1.2 7.1 12.0

Boys

12-17 years 29 1.0 50 0.3 5.9 113 1.2 70 12,0
12 yoars .23 15, 68 0.3 6.2 11.4 0.4 6.4 12.3
13 years -34 06 46 02 58 1.3 1.7 7.6 12.3
14 years i 281 09 4.6 0.1 55 11,3 1.6 7.3 11.9
15 years [ 25 2.2 8.3 1.2 6.9 11.8 0.2 5.4 10.7
16 years , ., . e -35 0.1 3.7 08 6.6 11.7 1. 7.6 123
17 years L . . l -30 1.1 5.6 -0.9 43 10.2 2.0 7.7 12,2

!

Gur's !

— ‘ ! !

1217 years ... .. ... } -3.6 0.2 4.0 -1.8 34 9.4 00 5.t 10.9
e - L N S N EUUURUNY USRS SR S
Zyears ... . . L. ..., RS 01, 39| -09 38 96 | -03 49 105
Woyears ... . ... .. -38 0.3 i 3.2 11 39 9.9 0.3 6.1 11.3
Wyears ... .. ... g -4.1 -0.1 3.9 1.7 3.3 95 0.4 44 10.5
15 vears ... .. e i -30 0.7 4.4 -1.1 3.0 89 03 5.4 10.8
16 years . ..., e . f -361 0.2 4.0 -1.8 2.1 75 0.1 5.2 108
17years . . ... ..., i -30 0.7 4.5 07! 45 10.1 0b 6.5 11.7



Table 23. Mediars and quartile poims' in the distribution of hearing levels in decibels re audiometric zero (ANSI-1969) for the better
ear at each test frequency and sstimates for speech among youths in the Northeast, by age and sex: United States, 1966-70—-Con.

wESmrERsmmens = et o -— — = — —
6000 Hertz 8000 Hertz Speech?
Age and sex
Pas Median Pys Pag Median Pqg Pas Median Pyg
Both sexes Decibels re audiometric zero (ANSE-1969)

1297 years . ... .......... 19 8.2 13.6 -1.2 4.6 11 0.5 4.1 9.8
12years ... ... . 0.6 6.8 127 -1.2 45 11.5 0.1 48 10.2
13vears .. ........ e e 1.0 74 13.6 0.9 5.6 12.0 0.8 35 9.1
4years . .............. .. 2.2 8.3 13.3 0.7 5.3 1.0 0.4 4.3 9.9
15years . . ... . ... ..., 2.7 8.7 13.7 -1.4 40 10.8 0.2 4.7 10.3
16years . .. ...........0...0.. 2.2 8.7 14.2 -1.8 34 10.5 09 3.4 9.0
1Tyears . ...... ........... 4.6 9.4 139 08 48 10.7 0.4 4.3 9.8

Boys

12-17years . .. ... ......... 3.2 92 145 0.7 53 1.7 0.0 5.2 104
2vyears . .......... c..c.... 15 19 135 0.5 6.1 13.3 05 6.0 109
1Fyears . .. ... ..ueiieainn. 1.6 8.1 144 -1.0 5.2 19 -0.1 48 10.2
14years . ..... . ...uiuiin.. 31 88 138 0.2 6.5 11.6 0.1 5.3 105
1ISYEBIS . ... e 4.7 9.8 14.7 -1.0 48 1.4 0.5 6.0 11.0
16years . ............... Ce 4.8 10.2 16.8 -1.1 39 1.1 0.6 4.2 9.6
1TYedrs .. ... e 5.9 10.7 16.0 06 4.6 10.6 -0.2 48 10.1

Girls

12-17years . . ............. 09 72 126 -1.6 40 10.5 0.9 3.3 8.9
12V8BIS . .. .. e -0.1 5.6 19 -1.8 33 9.7 -0.6 38 9.4
13vyears .. ..... ... 0.5 6.6 128 0.7 6.0 121 -1.3 24 1.5
14years . ........ e e PR 1.2 1.6 12.7 -1.6 38 10.2 0.8 3.4 9.0
1ISYeMS . . .o e 14 15 12.7 -19 3.2 10.2 0.8 35 9.3
1Gyesrs .. ......... e 0.7 1.3 128 -2.6 29 10.0 -1.1 29 8.2
17years ... ... oiiinn. “ 2.8 8.2 12.6 -1.1 5.1 108 -0.7 38 9.4

'P25. median, end P;5 ere the points in the distribution of hearing levels helow which 26. 50, end 75 percent of the children. re-
spectively fall.
2Average of hearing leveis et 500, 1000, end 2000 Hertz.
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Table 24. Medians and quartile ponss! in the distribution of haaring levels in decibals re audiomaetric sero (ANS] 1969} for the better

Age and sex

Both sexes

15 years
16 years
v VY7vyears

~

12-17vyears . ... ..........
12 years
13 years
14 years
1Syears . .. ................
16years . ...
17 years

12-17vyears . ... ..........
12 years
13 years
14 years
15 years
16 years
17 years

See footnotes st end of table.
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oar at each test frequency and sstimatms for spsech amony youths in the Mk!wcu, bv m and sax: United suu-, 1966-/0

250 Hert, 6500 Herts 1000 Hertz
2T Median | Py ¥ | Median l‘75 #26 | Median Pug
Decibels re audmmutnc 2810 (ANSl 1969)
61 99 Lv 138 -0.1 49 10.9 29 0.6 4,2
5.6 9.6 13.7 0.0 6.2 10.8 -3.1 0.7 44
6.9 10.7 14.6 06 6.3 1.4 -29 1.1 5.2
5.5 94 13.3 0.2 47 10.4 -3.0 04 38
6.0 10.0 14.0 0.0 6.2 10.5 -29 0,7 44
6.0 9.7 13.3 -06 40 9.8 -2.8 0.5 3g
6.4 10.2 14.1 -05 41 99 -3.0 0.5 39
6.2 10.0 138 0.1 5.4 10.8 -28 08 4.3
5.5 94 13.3 0.2 5.5 1.0 -24 1.3 5.1
15 1.1 146 0.7 6.5 11.6 -28 1.2 5.5
5.8 9.5 13.1 0.1 48 10.7 -3.0 05 39
6.0 98 13.7 0.3 5.6 10.7 -29 0.6 4,1
5.8 95 13.3 -0.2 4.7 10.4 -2.9 c5 39
6.8 10.7 14.7 -0.2 46 10.2 -2.6 c.7 39
59 99 138 | -0.3 45 10.2 -3.1 0.5 4.9
: 5.7 9.9 14.0 -0.1 49 10.6 3.7 0.0 38
! 63| 104 14s| o5 61| 12| -30 1.0 5.0
5.0 9.2 1356 -0.2 46 10.0 -3.0 0.4 38
6.1 10.2 14.3 -0.3 4.6 10.3 -29 0.9 48
6.3 98 13.3 -10 3.2 9.1 -28 0.5 38
! 6.1 9.8 13.5 -0.6 38 9.6 -3.3 0.3 39
}

by



Table 24, Medians end quertle poinu' in the distribution of hearing levels in decibels re sudiometric zero {ANS!-1969) for the better
881 8t each test fraquency end ssimetes for speech smong youths in the Midwest, by age and sex: United Stetes, 1966-70-Con.

2000 Hertz 3000 Hertz 4000 Hertz
Age and sex
Pas Median Py Pag Medien Pqyg Pye Medien Py
Both sexe. Decibels re sudiometric zero (ANSI-1969)
12-17vyeo0rs ... ..... ...:.. -3.5 0.5 44 1.0 3.6 98 2.1 7.9 12.5
12v0818 .ot e 35| 04 44 -15 29 9.0 1.8 7.6 12.2
13vesrs . .......... e -38 0.3 45 -0.7 44 10.4 k¥ ] 8.7 12,9
14yeBts . ... ... s i -36 0.3 4,2 09 39 98 2.4 8.1 12,7
IGVBMS . ... v e e -3.3 0.8 6.0 -1.0 33 98 22 79 12.5
16vears . ... ... .00 -3.4 0.5 44 -1.1 38 29 09 7.0 12.56
AT veers . ... e e -3.3 0.5 4.3 -09 3.7 95 20 1.7 12,2
Boys
12-17 VeSS . . . .. e -3.4 0.8 6.1 -0.2 5.1_‘_ 109 27 8.4 13.1
12VO0r8 . .. . v s s -3.1 0.9 49 0.8 4.1 .3 18 1.7 12.6
1TVOBIS . . . vttt -39 0.7 658 0.2 6.0 11 34 8.7 13.2
14yomrs . ..... e e e e e e -34 0.6 4.7 0.4 6.1 0. 23 8.1 13.0
IS VOIS . . . . vt e e -3.7 0.7 6.2 -04 4.6 11.2 19 79 13.1
16YOBIS . . vt e -3.6 08 6.0 -C.1 6.3 108 26 8.5 13.6
17V . .. . ot e -28 1.2 6.8 O 5.8 109 6.1 9.3 13.56
Girls

1217 v801: .. 0 v s oo i -3.6 0.2 39 -1.7 25 8.2 1.6 7.4 119
129808 oo -40| -0 3s| -2 20 73 19 15 1.9
1TYOMS . . . . o v et -38 0.0 3.8 -1.4 32 9.2 4.2 8.7 12,6
TAYOIS . . v v e e e -3.7 0.0 36 -1.4 29 8.6 26 8.0 12.4
IBYBOIS . .. oo e it =29 10 49 -1.5 22 13 26 7.9 120
16VOBIS . .. ..o vt 3.4 0.3 39 -2.0 25 8.6 -0.3 6.3 11,2
17VOM0S . .. v et i -38 -0.1 3.6 -1.7 23 16 0.3 6.2 10.8

See footnotes 8t end uf table,
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Table 24. Medisns and quertile pomn' n the distribution of haering levels in decibels re audiometric zero {ANSI: 1969) for the betser
oar ot aach test fraquency and estimates for speech amang youths in the Midwess, by age and sex: United States, 1986:70—Con.

6000 Hertz 8000 Hertz Speech?
Age and sex [
ryy Median Pyg Pyg Median Pys P26 1 Median I’.,5
—— e A - ———
Both sexes ' Decibels re audiometric zero {ANSI-1969)

1247vears ... ... .. .. 53] 102 152 00| 65| 126] -08] 33 9.1
t2vyears .. . ... .......... 3.7 9.1 138 -0.6 5.9 124 09 3.3 9.0
t3years .. .............. . 5.4 10.4 15.8 0.6 7.3 134 0.5 4,2 10.2
14years . ....... ........ , 4.8 10.0 156.2 0.3 7.0 12.6 -1.0 3.0 8.6
1Syesrs .. ............ Ceee 6.1 10.8 16.2 0.0 6.5 13.0 0.6 4.0 9.7
16yesrs .. .. ............. , 585 10.2 148 -0.7 5.9 1.9 -1.2 2.7 8.2
17vears ... ..... .......... ! 5.5 10.8 17.2 0.3 6.5 12.3 -1.0 3.0 8.5

Boys !
1

12-17vyears ... ............ 6.0 11.0 17.1 0.0 6.6 129 0.8 3.5 9.4
12years .. ...........u... .. 5.0 9.8 14.6 -1.0 83 12.7 £9 3.1 89
13years .. ......... e e . 6.3 11.0 16.5 0.3 7.0 13.0 0.2 4.8 10.7
14years .. ... ............ 6.2 11.0 168 08 1.2 12,6 -0.8 3.4 9.3
1Syears . .. ................ 59 10.7 16.4 0.0 6.8 13.2 0.7 3.7 9.6
16vears .. .......... e 6.2 11.3 18.2 0.0 6.8 13.0 -1.1 2.8 8.6
Tvears .. ................. 6.0 127 20.3 0.0 5.8 12.4 08 3.5 9.0

Guls

12-17 years ., ...... ..... 43 94 14.2 0.0 85 124 09 3.2 8.8
12 years . ... e e e e 2.7 84 131 0.2 6.4 12.2 08 34 9.0
13vears ... ...........00... 39 9.7 AR | 09 15 13.8 0.6 3.7 9.7
14yeors .. ................. 2.6 88 %2 -0.3 6.8 126 -1.2 2.7 8.0
1Syeers . .. ......... e 6.2 109 ol | 0.1 8.2 12.7 €3 4.3 10.0
1Byesrs ... ................ 47 9.2 13.6 -1.3 6.1 109 -1.2 26 19
1Tyeors . ... ......c.0u... 5.2 9.7 14.3 0.7 69 123 -1.2 2.7 1.9

"'25, median, end Pyg ere the points in the distribution of hesring tovels below which 25, 50, and 75 percent of tha children, re-
spectively fait,
2average of hasring lavals at 500, 1000, and 2000 Hertz.

-~ O;I-i

Aruitoxt provided by Eic:




Table 25. Mediars and quartile poins‘ in the detribution of hearing levels in decibsls re audiometric zero (ANSI-1969) for the better
sar at sach test frequency and estimates for speech among youths in the South, by age and sex : United Statss, 1966-70

250 Hertz 6500 Hertz 1000 Hertz
Age and sex
. Pag | Median} P3s Pys | Median | Pag Pys | Median| P
8oth sexes Decibels re audiometric zero {ANSI-1969)
12-17years ..o v v vvvvoecone 3.8 89 13.4 0.9 6.7 11.8 -2.4 1.3 5.2
12yedrs ... oo voonoriooovocns 6.1 10.2 144 25 8.2 12.8 -2.1 19 79
13vears . ... eeooooconsen 3.1 9.0 14,9 1.9 1.7 12,6 2.2 1.7 6.7
14years .. ..o vvsvroocons 3.4 8.6 13.0 0.7 6.6 1.7 2.4 1.5 6.0
15years . ... .00 0rvvnore e 1.8 18 12.8 o1 5.4 1.3 2.4 1.1 45
2 X7 T T A 3.7 8.9 123 0.1 5.6 10.8 -2.6 09 4.5
17vears . ... vo v ococovonnse 4.8 8.9 12.8 0.6 6.3 11.4 -2,5 1.0 46
8oys
12-17yesrs .. ovvnvvononnn 4,0 8.9 133 0.8 67, 1.8 -2.5 1.2 49
12yedrs . . ov v iv i ot raann 5.9 10.0 14,2 26 8.1 12.6 2.3 15 6.0
Byears .. ...0cvv00ecocanns 2.8 8.6 13.2 1.7 7.5 12,2 2.3 1.6 6.2
Myemrs .. ..o covooecoonns 3.7 8.5 126 08 6.7 12.1 -2.3 1.4 5.3
15years . ... 000 sv00ceconne 1.1 1.5 128 0.1 5.4 1.3 1-2.4 1.0 4.4
1Byears ... vvvorrrooocoes 5. 9.4 138 0.0 59 1.1 -2.8 1.0 4,7
17yedrs . ..o vnvoocenonnse 5.3 9,2 13.0 c.3 5.9 113 -2.8 09 46
Girls
12-17years ..o v oo vvoovens 3.7 9.0 13.6 0.9 6.7 1.9 -2.2 1.5 5.6
12vears . ... oovvvovvveennns 6.4 10.5 14,6 2.3 8.2 13.3 -1.8 24 8.1
13years ... voneoesone 34 9.7 15.6 2.0 8.0 13.1 -2.0 19 1.0
Tyedrs , . ..o00eviveoonnnne 31 8.8 13.6 0.7 6.6 1.4 2.5 1.6 6.5
I5years . .00 eooocoe o 2,5 8.1 128 0.1 5.3 1.4 -2.4 1.9 46
16Ye8rIS . oo ivcvvvvnnsosoven 24 8.2 12.8 0.1 5.4 10.5 -2.5 09 4,2
17yoar8 . it ivi oo neennnn 38 8.6 12.6 0.9 6.6 11.5 2.2 1.2 4.6

Ses 100tNOtes at end Of table.
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Table 25. Medians and quartile points’ in the distribution of hearing levels in decibels re audiometric zoro (ANSI-1969) for the better
ear at dach test fraquency and estimates for speech among youths in the South, by age and sex: United States, 1966-70~Con.

2000 Hertz 3000 Hertz 4000 Hertz
Age and sex
; Pas Median Pis Pys Median Pis Pas Median Pys
Both sexes : Decibeis re sudiometric zero {ANSI-1969)
1
12-17vears . ... ..., ooy 0.7 50{ 0.5 65| 120 2.2 8.3 13.3
12yEBrS L L -3.3 0.8 49 1.2 7.2 12.3 4.7 9.3 137
1Byears ... L =32 1.2 6.7 0.6 67| 126 2.2 8.2 131
Myoars . . ... ... "1 11 6.7 0.5 6.3 1.6 2.2 8.2 13.2
1Syears . ... .. -39 0.7 5.7 0.1 60| 123 1.1 7.4 13.7
Gyears . .. ..., -3.9 0.2 4,2 0.5 6.6 12,0 2.0 8.2 134
CONIYEMS L e -4.2 0.0 4.2 0.3 62] 114 2. 8.1 13.1
Boys
12-17vyears ., ...co0ovvuu-...| =35 0.8 5.3 1.5 76| 129 3.9 9.3 141
12VeBrs ..t viiii e -2.8 1.5 6.7 2.1 80| 130 5.5 9.7 139
1Byedrs . ..vvvvivveennnanns| =36 1.1 6.8 1.2 771 132 35 9.2 14.3
1 R 1 T -3.3 0.8 4.9 1.2 70| mno 3.0 8.5 130
15vedrs .. ...vvrvrnnnnnneo. | -43 0.2 48 0.6 7.0} 131 2.4 9.2 16.1
16years ,.......0... .\’..‘.}.;. . -4,2 0.2 4.7 1.6 7.8 13.2 29 9.1 144
Myears . .......00.. . 5T <29 1.0 4.9 26 81| 125 5.5 9.8 14.0
Guts

12-17years .. .o.uvrrennn.. | -38 05 49} .02 52| 111 1.1 7.1 12,5
2717 S R ¥ 0.2 4.1 0.4 62| 1.6 33 8.7 13.3
13VOBIS o v v e enreennnnnns -2.9 1.4 6.6 0.0 56| 115 1.3 71 1.9
L BT A S % | 1.5 8.0 0.1 56| 113 1.6 7.8 13.4
15VOarS ..y ittioannnnn -3.6 1.1 67] -03 49| 115 0.2 5.6 120
16VOArS o oo vsssss i <35 0.1 as] -04 49| 104 1.3 7.1 122
17V0RIS . o v v s ieennnsonnns -6.4 -1.2 34l -4 38l 147 -0.3 5.8 1.6

See footnotes at end of tabie.
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Table 25. Medians and quartile pomts' in the distribution of heanng levels in decibels re audiometric zero (ANSI-1969) for the better
ear 8t each test frequency and sstimates for spesch among youths in the South, by aye and sex: United States, 1966-70—Con.

L

o 6000 Hertz 8000 Hertz Speech?
Age and sex
tag Median b5 Fag Median byg Pyg Median Pyg
Y
Both sexes Decibels re audiometric zero (ANS1-1969)

12-17 vears 5.4 1.0 18.2 1.2 79 13.8 -0.2 4.7 10.4
12YERIS o v o v oot e e 5.4 10.6 17.0 2.7 8.8 13.9 0.6 6.1 11.2
13years . ... .. i 5.1 10.9 18.2 21 8.5 14.1 0.0 5.0 10.9
14yedrs .. .. ..iviarin e 1.9 10.6 18.1 0.2 7.0 13.0 -0.1 5.1 10.6
15years . .. .. 5.4 1.1 18.7 1.0 8.1 14.4 0.4 4.4 10.2
16years .. ... e e 6.3 11.6 18.9 0.2 7.0 13.5 0.7 3.7 9.6
17vears . ....... e e 5.8 11.2 18.2 1.3 7.8 13.7 0.6 39 9.8

8oys

12-17years . ... . c.ooeeeenn 6.4 12.3 20.3 1.5 8.5 14.7 0.2 4.7 10.5
12Years . ..o oo vt vve s s e 5.3 11.0 18.6 34 9.5 14.8 1.0 6.6 1.4
Bvyears . ........... e e 6.0 12.0 20.2 38 10.2 171 -0.2 4,7 10.9
1dyears ., ........ e 4.1 11.0 19.0 0.6 6.7 13.6 -0.4 44 10.1
15yedrs . ... coo00en e e 6.7 12.6 209 0.7 8.4 15.6 0.5 4.1 9.9
16years . ... .00 0ve e 1.3 129 20.8 0.0 7.0 14.0 -0.6 3.9 10.1
17vedrs . ..o vvvvaneass e 8.5 14.4 21.6 24 8.9 14.7 -0.2 4.7 10.3

b’
Girls

12-17vyears . ..o ovvnn e 4.0 9.8 15.3 0.8 7.3 12.9 0.2 4.6 10.3
122yedrs . .. ...o00uu e 5.5 10.3 15.3 21 82 13.0 0.3 5.6 10.9
13yesrs , .. ......... e e e 3.9 9.9 15.8 1.0 6.9 12.3 0.2 5.5 109
14yesrs . .. ......... e e 3.7 10.2 17.2 G 72 12.8 0.3 6.7 10.9
1Syears . .......... e e 35 9.8 16.1 1.2 7.8 13.7 0.2 4.8 10.6
1Gyears . ....... C it 5.2 10.2 16.8 04 7.0 12.9 0.8 34 9.0
17vesrs .. .......... e e 21 8.4 13.3 0.4 6.5 12.6 -1.0 3.2 9.0

'st, median, and P75 are the points in the distribution of hearing levels below which 26, 60, and 75 percent of the children, re-

spectively fail.

2 varage of haaring levels st 500, 1000, and 2000 Herrz.
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Table 26 Medians and quartite points’ n the distribution of hearing levels 1n decibels re audiometric zer0 (ANSI-1969) for the
better edr at sech test frequancy and estimates for spuch omong vnuths "n tbc Woest, by m and s8x: United States, 1966-70

! 250 Hertz 500 Hertz 100C Hsm
Age and sex - e St B St —~—~---—I- e e
st Median P75 [’25 Median Prg | st i Median P75
Both sexes Decibels re audiomet? :c zero {ANSI-1969)

12217 veBrs L L. . 56 9.4 13.21  -0.1 50{ 105 -2.6 1.1 4.7
2vears ... ... e, i s3] 91 30| -ou st| 108] -z4] 13 4.9
ByedrS oL i e e e ' 53 9.3 13.2 -0.4 45 10.1 -3.0 0.7 4.5
Wyears ... ouuiin... P N X1 96 131 0.0 5.3 10.6 -2.4 1.3 5.0
TS V@BIS « vttt it e e . 53 95 133{ -0.1 49| 104 -2.6 0.9 4.4
T6Vears .. .vv vt Y 97 134 2.3 5.9 10.9 -2.5 1.1 4.8
V7vears ... ... e . 56 94 13.2 -05 ; 4.2 10.0 -2.5 1.2 49

Boys : ¢
, !
{ |
12-17vears .. ....... e 5.7 9.4 139 0.2 5.6 10.8 -2.4 1.3 5.0
R S L < | ) -
2vears .......... e . 40 87; 28] -01 52; 107] -25 1.0 4.4
13VEBIS o vttt e ' 55! 9.3 13.1 -0.2 5.0 10.6 -2.6 1.2 5.2
years . ... ..o.oo... N ¥ 9.6 129 11 6.7 1.3 -2.1 1.5 5.3
15 years ., ., . B, 5.5 9.5 13.4 0.5 60! n.2 -2.3 1.6 6.1
16Vears .. ... .t iie e, . 62! 9.6 12.9 1.2 6.9 11.3 -2.4 1.3 5.0
L T { 58 | 9.6 13.3{ -0.7 35 9.3 -2.2 1.4 5.0
Gurts ! |
2-17vears Ll i 56, gs5! 133] -04, 44] 102| -28/ 09| 45
? i
129€8r5 v ve v unne e A 9.6 13.2 -0.1 4.9 1.1 -2.2 1.6 6.3
1Bvedrs ... ., stl ezl 13| -0s 40! 96| -34 0.2 3.9
1dvears ... vivuennn... ce.., 58 9.6 133 -o08 38| 9.7 -2,7 1.1 4.9
15VEBMS © v et ' s8! 98| 112| -08 40; 96| -28] o4 3.6
16Vears .o\ vreun s .. ... ' 586 9.8 140] -v.4 ae 10.5 -2.6 1.0 4.6
17vears .. ..... et e 5.3 9.2 ‘ 13.1 -0.2 5.2 10.8 -2.8 1.0 4.8
Ses footnotes at end of tabiie,
'A,: -
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Yabla 26 Medians end quartile points’ in the distributicn of hearing levels 1n decibeis re audiometric 2ero (ANSI-1969) for the better

12vears . ,.,...
13years ..,...
14 years ., , ...
1S Wedrs s i e e e e

ear at each tesi fraquency and estumates for speech amang youths 1n the West, bv age and sex  United States, 1966-70-Con.

Age and sex

8oth sexes

12-17 vears ,

1Bvears . ..., ..t

Vyears L., ..

12veass .. i et inn o

12-17 yeare ., . .

1Byeals . Lo e

TAYRAIS s v e it ie e

15years .. .. ... ...,

16years . ... v

17y2als ., iw e v we wees

2years L, e

12-17years .. ., ...

Wysars . ..., ... ..o...
T8 yeals © ot e s e e
15years . ... .o

Byears ... ..o

Twears .. .. ii i iin o

O

E
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See tootnotes at e of tabie,

D},t;

2000 Hert: 3000 Hertz 4000 Hertz
A R R A T, T
Pae : Median e Pas | Mecun | g Iy | Median P,g
[ ST IR USSR SRR SRS S — -~ ——
Decibels re audhometric rero (ANSI-1069)
_— '3'3i 0.7 471 71.;; 34y 9 2.2 8.1 13.1
— - - - = ¢ == = e e e et e Smieirmyuins SR
N R aa| -14' 34l s9| 21| 81 13.1
cen -39 0.z 43 -1.6{ 28, 94 1.5 1.4 125
ce 2.7} 09 45! -15, 34, 93 1.8 1.7 12.8

.. -321 0.8 a7 gl 35° 95 2.7 8.4 13.2
cev. o, =321 1.0; 5.6 -1.1} 361 9.8 24 8.4 13,6
ceve o =334 0.2, 5.2 -o.7l 42, 102 2.8 8.5 13.3

H |
b o
; g .
| i | ’
ceen 204 1.0 5:°l. .o,4¥ 4-?} Jogy 3893 92 139
i O i i
ce -3 o.s§ 43 -0.9, 43' 105 3.2 8.8 136
e -3.6 05! 46| -06 40; 107 42 9.0} 134

.. -2.5 14, 6.7 0.2 61} 115 3.9 9.2i 139
e -30 1510 69| -04° 47’ 105 4.7 9.5 14,0

e -2.9 1.2} s8f -0.3 531 110 38 9.5 14,6
. © =30 09! 48 0.0, 5.0 ; 10.7 4.0 9.3 14.1

; i

P | i
=36 04| a4l -0 23; 8. 0.9 6.8 121
- - - - - s o s - el o —-

| | :

.. -4,4 o.oj 45 -1.9, 2.5, 9.1 1.2 7.2! 12.4
ca -4.2 -0.1: 39 -2.4' 1.6, 68 0.1 5.2 11.2
e -2.9 04 38| -2.8' 15! 66 0.5 6.0 114
ce.. =34, 02, 38 171 251 82 14 1.3 12.3

co., o =34, 09} 54f -1.5] 25, 82 1.4 7.5 126
e -t 101 6.1 -1.5. 3.2 9.4 1.5 7.5 12.3
69



Table 26. Medians and quartile points! in the distribution of hearing levels in decibels re audiometric zero (ANSI-1969) for the better
oar at exch test frequency and estimates for speech among youths in the West, by age and sex: United States, 1966-70-Con.,

6000 Hertz £000 Hertz Speech?
Age and sex —
Ppg | Median | Pyg Pys | Median | Pig Pyg | Median | P;g
Both sexes ; Decibels re audiometric zero (ANSI-1969)

12-17 years . ..... P 5.7 109 174 -1.6 4.4 14 -05 4,0 9.8
12yedrs . .. . i 5.3 10.1 149} . -0.7 5.8 11.8 -0.4 4.4 10.3
1Byears .. ..iii i, 44 10.1 16.1 -1.7 4.3 11.3 -0.8 3.3 9.0
Mayears . . ... 0iientininenna, 6.2 114 18.1 -1.2 48 18 -0.4 4.3 10.0
15years ... ... 5.4 109 17.3 -1.9 3.6 1.3 -0.4 4.2 9.7
16vears . ... 6.7 12.2 19.5 ~1.4 46 1.1 -0.5 4.2 10.0
Myears . ... ..., 58 109 17.2 -2.6 3.2 10.5 -0.6 39 9.8

Boys

12-17vears ... oiiin v, 6.3 11.7 19.2 ~1.2 5.3 12.0 -0.3 4.5 10.1
12vears ... i 5.2 103 16.8 -0.4 6.4 124 -0.4 4.2 10.3
MByears .. ....00vveveennn. 5.5 109 18.0 ~1.4 5.0 11.9 -0.5 4.1 9.7
Myears ... ... ......0000.. 1.2 124 19.8 -1.1 5.3 12.2 0.3 5.6 10.7
16yoars L ... e 6.2 12.0 19.3 -1.4 5.0 12.6 0.0 5.0 10.4
16yedrs ... . i i 74 134 20.6 -0.2 5.9 11.6 -0.4 4.4 100
17vears .. ...t iii s 6.7 12.0 19.0 2.5 38 1.1 0.7 3.7 9.6

Giris

12-17years . .. .ivii i, L 5.1 10.1] 153 ~2.0 8 10.6 -0.7 3.6 9.5
12years ..ottt 5.3 9.8 14.3 -1.0 5.1 11.2 -0.2 4.5 10.3
13years ... .0ttt 3.2 9.3 14.6 ~-1.9 3.6 108 ~1.2 2.7 8.1
T4yesrs .. .o iv e nns 5.2 10.4 16.3 -1.3 43 1.3 -0.8 3.3 9.2
15years ... ..ttt 44 9.9 15.0 -2.3 2.5 9.8 -0.8 3.6 9.0
16years .. ...t nnns 6.3 11.4 18.2 -2.4 35 10.5 -0.6 4.0 10.0
17years ......... SRR | 46 9.7 14.7 =27 25 9.7 -0.5 4.1 10.0

'P25, median, and Pyg 878 the pOoints in the distrsbution of hesring levels below which 25, 50, and 75 percent of the children, re-
spectively feil.
2Average of hearing levals st 500, 1000, snd 2000 Hertz.
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Table 27. Mean hearing levels in decibeis re sudiometric zero {ANSI-1969) for the better ear at neh test frequency among youths in
urban snd rurpl sress, by age end sex: United States, 1966-70 )

Urban areas Rural areas
Age and sex Hertz Hertz
250 {500 | 1000 | 2000 | 3000 4000] 6000 | 8000 | 250 ISOO 1000 | 2000 | 3000 | 4000 | 6000 | 8000
Both sexes Decibels re audiometric zero (ANSI-1969) Decibels re audiometric zero (ANSI-1969)
1217 years ...} 94| 6.0 1.6 10 52| 78| 108| 6.2} 88|57 1.5 1.2| 56| 84| 119 15
12years . ... 94|64 20 t0{ 549 78| 99| 64] 9.1]64 1.8 1.1 54| 83| 11.0]| 8.2
13 years 9.716.2 17| o8, 52| 80| 04| 70]) 90} 6.0 1.8 16] 60} 90| 119]| 74
14vyears . ... 89|58, 16| 10| 50| 74} 104| 60| 85 6.0 161 14| 57} 80| 116 74
1S5years .....}| 92|61 1.6 1.2] 52| 78| 10| 62] 86}56| 14 14| 621 83| 120 79
16years . ... 94|58 1.6 12| 50| 76| 114 58] 84|50 14 08| 58| 86 ] 134 7.0
17vears . ... 9.7|56| 14 1.1 52| 82| 114] 60]90(|52| 09| 07| 48§ 78] 115 1.2
Boys
1217 years . 94|63| 20 15| 62| 87§ 18| 66| 88|58 1.6} 16} 7L ]| 100] 139] 9.0
12years . ... 9.3{70]| 24 18| 63| 86| 106] 6.7 86|58 18| 16| 63| 96| 129| 96
13years . ... 9.2|/60]| 18 10| 60| 84] 10| 69] 92|66} 26| 27| 80} 108 | 133| 9.6
14years . ... 90|62} 19 15| €2| 84] 16| 6.2]83]63] 17| 12| 66| 88} 128] 80
1Syears . ... 90 6.2 1.8 16| 62| 84| 119 66| 88|60 1.3} 16| 76 106} 139} 9.5
16years . ... 96|64| 19 16| 64| 88| 128| 64| 84|49 1.2] 04 72| 98| 157 9.0
17years . ... 99|57 20 14| 63| 98] 137} 67} 90|53 10 18] 60 100 14.4 79
Gusls

1217 years . 94i58| 13} co| 40| 68| 96| 60} 88|56]| 14| 06| 42| 66} 97| 59
12vyears . ... 94|58 Y6 03| 39| 69| 9a 60} 96| 7.0 18| 06| 46} 70| 90} 66
13years .....|10.2]|64] 12| 08| 46| 75| 98] 72} 86|54] 09| 02| 38| 68} 97} 50
14 years . g8{54| 13] 04| 36| 66| 92| 58] 87]56| 14 14] 48 7.3} 105| 6.6
15years . . .. 9.3|60| 12| 08] 42 72| 100 58| 85]5.2 16 1.1 46 ] 591 101 6.2
16years . ... 9.2 5.3 ‘l.? 08 37| 64 103( 52¢{ 83}50 18] 11 39| 72| 106] 4.4
17yesrs . ... 94|56| 10| 08| 42| 66| 9.2 53 8849 0B| 04| 34| 54| 84 63
7
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Table 28. Meen hearing levels in decibels ra sudiometric zero (ANSI-1289) for tha better ear at each test frequency among youths in

urben areas, by populstion siza of place of residencs, age, and sex: United States, 1966-70

Urban places
Urbanized areas outside urbenized areas
Frequency.age. and sex | 5 o 1-29 260,000 Less than 25,000 10,000- 2,500-
or more mithon 999 999 250,000 or more 24 499 9,999
250 Hertz Ducibels e saudiometric zero (ANSI-1969)

8oth sexes 12-17 years . 8.3 104 8.7 11.0 8.6 10.6 9.9
Bovs 12-17 years , . . . . 19 10.6 8.6 1.1 8.6 10.6 104
Guis 12-17 years ., . .. 8.7 101 88 11.0 8.6 108 94

_§_(_)_0 Hertz

8oth sexes 12-17 years . 5.6 6.2 5.8 6.6 5.3 79 6.0
Boys 12-17 years . , . .. 58 65 5.9 6«7 6.6 1.3 6.6
Girls 12-17 years ., ... 54 6.0 58 6.4 5.2 6.8 54

[
1000 Herte '

Both sexes 12-17 years | 15 1.0 2.2 ; 19 2.0 28 1.5
Boys 1217 years ., ., . 16 1.2 2.6 2.2 30° 3.0 20
Girls 12-17 vears ., ., ., 14 0.7 1.8 1.6 1.0 2.6 10

2000 Hertz

Both sexes 12-17 years 05 10 0.1 ! 34 20 24 1
Boys 12-17 years . . . . . 10 1.0 0.7 41 26 28 15
Guls 12-17 years , ., ., . 0.0 i 11 05 22 14 2,0 0.8

3000 Hertz

8oth sexes 12-17 yeurs . 5.2 5.1 4.2 6.2 5.2 5.6 5.4
Boys 12-17 vears .. ... 58 58 58 | 16 6.8 6.6 71
Girls 12-17 years , . .., 44 44 28 | 48 38 44 38

4000 Hertz ‘
Both sexes 12-17 years . 69 16 78 920 10 9.5 9.0
.Boys 12-17 years , . ... 74 ! 8.2 94 98 8.0 10.7 1.0
Gurls 1217 years .., ... 6.5 ! 7.2 ! 5.4 ' 8.1 6.0 8.2 1.2
i i |
6009 Hert: : i

Both suxes 12-17 years , 9.1 108 I 124 10.6 9.5 13.7 1"ns
Boys 12-17 years ., ... 96 ' 1.9 | 13.6 12.6 1.9 16.4 14,0
Girls 12-17 years , ., ... 8.6 ; 105 1.3 88 13 10.6 98

8000 Herte

Both sexes 12-17 years , 48 6.2 74 76 5.8 7.0 74
Boys 12-17 years .. .. 4,7 6.2 8.0 18 6.2 8.5 8.7
Girls 12-17 years ., .., 48 6.2 6.8 75 5.2 5.4 6.4

Soeech'

8oth sexes 12-17 years 48 49 5.0 6.0 5.6 6.0 5.0
Boys 12-17 years .. . ., 5.0 5.1 5.2 6.6 6.3 6.4 5.6
Girls 12-17 years .., ... 46 4,7 4.6 } 56 49 5.7 4.6

1Average of hearing tavels at 500, 1000, and 2000 Hertz,
1o
: /|
(J
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Table 29. Maan hesring levels in decibels re sudiometric zero (ANSI-1969) for the betier sar at esch test frequency and estimates for

speech among youths, by rate of population change in place of residence from 1960 to 1960 and age: United States, 19668-70
Rate of population Hertz
change and age 250 500 1000 2000 3000 | 4000 6000 8000 | Speech’
Loss Decibels re sudiometric zero {ANSI-1969}
12-17vyears . ..... 89 64 1.7 1.2 6.0 8.3 11.9 8.0 5.3
12years . .....0.. 9.2 74 20 08 5.4 76 10.6 84 5.6
13years . ........ 9.0 6.5 16 1.1 5.7 78 11.4 7.6 5.4
14vears ......... 88 6.6 18 1.6 6.3 8.4 1.7 8.2 5.4
15vesrs ......... 8.7 64 1.6 1.2 6.1 8.6 13.0 8.6 5.3
16years . ........ 9.2 6.2 2.2 16 68 9.4 13.7 8.6 5.4
17years ......... 8.6 54 1.2 0.6 5.4 8.1 11.5 69 4.7
Below-average gain
12-17vyears ......
years 9.1 58 17 18 5.2 7.8 11.4 6.3 5.4
12vears ......... 9.2 64 25 24 6.0 8.4 1.1 68 6.0
13yesrs ......... 9.5 6.0 1.6 2.2 5.6 88 12.0 15 5.4
14yeers ......... 89 5.7 20 1.6 48 19 1.1 6.0 5.4
15vears . ........ 9.4 6.2 1.6 2.0 5.4 7.2 11.4 6.4 5.4
16years . .....00. 8.8 54 13 1.1 4.2 6.6 11.2 5.6 48
17veors ......00. 8.8 54 1.3 1.6 4.6 8.2 11.9 5.6 5.0
Aversge gain
12-17 oo
years 10.6 6.2 20 08 5.6 9.0 10.9 78 5.2
12years . ........ 10.4 6.2 1.8 0.2 5.2 89 10.6 8.2 5.0
13vears ......... 11.0 6.5 2.7 0.4 5.6 8.8 10.2 7° 5.4
14vyears . ........ 10.2 5.8 1.4 08 5.3 8.5 10.5 8 5.1
1Syears ,........ 10.4 6.6 1.6 08 5.9 9.0 1.1 84 5.4
16yeoers ......... 108 6.0 21 1.4 58 9.4 11.6 6.9 5.3
17vesrs . ........ 11.2 6.0 1.8 1.6 58 9.3 118 8.2 5.2
Above-average gsin
12-17vyears ...... 8.0 5,2 1.0 0.6 48 7.0 104 49 44
12yeers . ........ 8.1 5.6 1.5 1.0 4.5 6.8 88 46 5.0
13vears . ...0000. 8.3 5.6 1.0 09 5.2 8.1 10.4 6.0 4.6
14years o .o.o00v 1.3 54 1.2 04 4.6 6.2 10.4 46 4.6
15V08rS « o0 s 00 s 18 5.0 1.2 1.0 4.9 1.4 10.2 46 4.6
16vears . ....0000 7.6 47 0.5 0.2 44 6.6 12.2 44 a8
17vesrs ......... 9.3 5.1 08 0.0 4.6 6.8 10.6 5.2 4.2

YAvarsge of haaring fevels at 500, 1000, and 2000 Hertz.
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Table 30. Msan hearing lavels in decibels re audiometric zero {ANSI-1969) for the better sar ot sach test frequency and estimates for
speech smong youths by annual femily incoms, sge, end sex: United States, 196 .70

Family income

Freauency, age. and sex Lessthan | $3,000- | $5000- | $7.000- | $10,000- | $15000
$3,000 $4.999 $6,999 $9,999 $14,999 or more
250 Hertz Decibels re audiometric zero {ANS|-1969)

Both sexes 12-17 years .. ........ e 10.0 98 9.0 9.1 8.7 88
Boys 12-17vears .. ................ 10.0 9.4 8.9 9.2 8.6 9.0
Girls 12-17 years .. ............. 10.0 10.2 9.0 2,0 88 8.6

500 Hertz

8oth sexes 12-17years . ............. 7.0 6.9 6.0 58 5.1 5.0
Boys 12-17vyears ....... e e 6.7 6.9 6.4 6.0 54 5.6
Giris 12-17years ., ,......... 7.2 6.9 5.6 5.6 4.9 4.2

1000 Hertz '

Both sexes 12-17vears ... ..,........ 31 26 16 16 08 0.2
Boys 12-17 years . ......... TIPS 3.5 25 22 19 1.0 0.3
Girls 12-17 years , ... ... e e 28 28 11 1.2 0.6 0.0

2000 Hertz

Bothsexes 12-17vyears . ............. 2.6 19 1.0 08 04 0.1
Boys12-17vyears ............ [ 3 25 1.6 1.2 0.7 0.4
Giris 1217 years ..., ....... C e e e 2.2 14 05 0.3 0.2 0.3

3000 Hertz

8oth sexes 12-17vyears . ............. 7.3 6.6 5.2 49 44 41
Boys 12-17years ., .,...... e 8.4 18 6.8 6.0 5.6 48
Girls 12-97vears ... ............... 6.2 54 3.7 36 3.2 34

4000 Hertz

Both sexes 12-17 years .., ., ........... 9.9 9.2 8.0 16 6.8 6.4
Boys 12-17vyears ...,...... G e 1.6 105 94 8.7 78 1.0
Girts 12-17wyears . ... ............. 84 79 6.6 6.4 59 58

6000 Hertz <R

Both sexes 12-17 years . ........ e 12,2 118 1" 109 104 11.0
Bovys12-17years ... ...........0... 14,2 134 13.0 122 11.6 12,0
Guris12-17vyears ... .......0c0v 0., ®10.6 10.2 9,2 9.5 9.2 9.8

8000 Hertz

Bothsexes 12-17vyears . ........ e 8.4 78 6.6 6.6 6.0 5.2
Boys 12-17vyears . ............ e 9.4 8.8 74 7.3 6.4 8.3
Girls 1217 years . ... ............. 1.6 6.8 58 58 55 5.0

Speech1

Both sexes 12-17 vears .. .......... 6.4 6.1 5.1 5.0 43 39
Boys12-17vears ............... . 6.6 6.2 55 53 45 42
Girts 12-17years ., ........... e 6.2 59 4.7 45 41 35

'Avouqo ot he=sing (evvis at 500, 1000, and 2000 Hertz.
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Toble 31. Mean hearing lavels in decibels re sudiometric 2ero ANSI-1988) for the better ear ot each test frequency and estimates for
spesch smong youths, by education of parent, age, and sex: United States, 1966-70

Years of schooling completed
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Frequency, age, and sex
Lesstnen| 5.7 g8 |81 | 12 | 1395 | 16 |170rmore
250 Hertz Decibels re audiometric zero {ANSI-1969)
Both sexes 12=-17 years ., ... .. Ve e e 101 9.2 94 9.4 9.0 9.0 84 84
Boys12-17vyears . . .. . ...« c v oo s uc s 9.8 9.2 9.2 9.3 9.0 9.0 8.7 8.2
- Girls12=17 years . ... ...... C e 10.4 9.2 98 924 2.0 9.0 8.1 8.6
600 Hertz
Both sexes 12-17 years ., . .. .. o0 v v 7.6 7.0 59 64 5.6 5.1 4.6 48 .
BOys12=17VYEars . . . . . ... oeoevsas e 1.2 14 5.7 6.6 58 5.3 5.2 5.7
Girts12-17ye8r8 . . . . . .. e et v v oo 8.0 68 6.1 6.2 5.3 49 4.2 3.6
1000 Hertz
Both sexes 12-17 YErs . .. .o oenuen. 37 26 15| 23 1.2 0.6 0.0 04
BOoys 12«17 yeafs . . .. . . v v v oo v o on s 3.7 34 15 24 1.6 06 | 1.0 0.2
Giris 12=17 V08I . . . . oo v oo v v v oo v 3.7 19 15 21 08 0.6 -08 0.6
2000 Hertz
Bothsexes 12-17vyears ., ... ......... 29 1.8 1.2 18 0.8 0.0 -0.2 -04
Boys12-17Vears . . . v .o v v v e uvone 3.5 2.6 09 24 14 04 0.5 ~04
Giris12-17ye8r8 . .. . oo v v vt v v e 24 1.1 14 1.2 0.2 -04 08 -03
3000 Hertz
Bothsexes 12-17vears .. ... ... ...« 8.0 69 5.2 58 48 4.0 45 36
Boys12=17VY€ars .. .. c.covovvnvoean 9.6 8.2 6.0 7.0 6.2 48 6.2 40
Girls12-17yearS . . . v e o a0 v v v v v s oo 6.4 5.6 44 46 3.3 3.2 3.0 28
4000 Hertz
Both sexes 12-17 years .. ...... e 104 2.0 8.3 B85 7.6 68 7.0 64
Boys12=-17vyears ... ... 000 . 12.2 10.6 9.3 100 8.4 7.6 8.6 74
Girls 12-17 years ... .. s e et e s e 8.6 7.2 74 70 6.6 6.0 5.6 5.1
6000 Hertz
Bothsexes 12-17Years . . ..o .o c oo 12.7 120 1.5 114 1.0 98 10.6 10.3
Boys12-17Vears . . .o oo v v ot v oo s non 16.0 138 13.2 128 12.2 10.5 12,0 124
Girls 1217 V€8 . . v v v v o v v v v v s onns 10.6 10,0 98 99 9.6 9.1 9.3 18
8000 Hertz
Both sexes 12-17years . ... ... o e o 9.1 8.1 1.2 7.2 6.4 49 6.3 41
Boys 12=1TVEAIS . . o v v v v v v v v en s 108 9.6 1.6 84 7.0 5.0 7.0 48
Girls 12=17 years , . .. ... .. .. e 7.6 6.6 69 6.1 5.7 48 6.6 3.2
75



APPENDIX |

STATISTICAL NOTES

The Survey Design

The sample design for the first three programs
or Cycles -1 of the Health Examination Survey
has been essentially similar in that each has been
a multistage, stratificd probability sample of
clusters of houscholds in land-based segments.
The successive clements for this sample design are
primary sampling units, census enumeration dis-
trict, segment (a cluster of households), eligible
persons, and finally the sample person.

The 40 sample areas and the segments utilized
in the design of Cycle 111 were the same as those
in Cycle II. Previous reports describe in detail
the sample design used for Cycle Il and in addition
discuss the problems and considerations given to
other types of sampling frames, cluster versus
random sampling, and whether or not to control
the selection of siblings,t-6

Requirements and limitations placed on the
design for Cycle 111, similar to'those for children
in Cycle 11, were that:

I. The target population be defined as the
civilian noninstitutionalized population of
the United States, including Alaska and
Hawaii, between the ages of 12 and 17
years for Cycle IlI, with the special exclu-
sion of children residing on reservation
lands of the American Indians becaus of
opcrational problems encountered on these
lands in Cycle I.

2. The time period of data collection be
limited to about 3§ years for each cycle and

the length of the individual examination
within the specially constructed mobiie
cxamination center be between 2 and 38
hours.

3. Ancillary data be collected on specially
designed houschold, medical history, and
school questionnaires and from birth certi-
ficate copies.

4. Examination objectives be related primarily
to factors of physical and intellectual
growth and development.

5. The sample be sufficiently large to yield
rcliable findings within broad geographic
regions and population density groups as
well as age, sex, and limited socioeconomic
groups for the total sample.

The sample was drawn jointly with the Bureau
of the Census starting with the 1960 decennial
census list of addresses and the nearly 1,900
primary sampling units (PSU’s) into which the
entire United States was divided. Each PSU is
cither a standard metropolitan statistical area
(SMSA), a county, or a group of two or three
contiguous countics. These PSU’s were grouped
into 40 strata, cach stratum having an average
size of about 4.5 million persons, in such a man-
ner as to maximize the degree of homogeneity
within strata with regard to the population size
of the PSU’s, degree of urbanization, gcographic
proximity, and degree of industrialization. The
40 strata were then classified into four broad
geographic regions of 10 strata each and were
then, withir each region, cross-classificd by four
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population density classes and dlasses of rate of
population change from 1950 to 1960. Using
a modified Goodman-Kish controlled-selection
technique, one PSU was drawn from cach of the
40 strata.

Further stages of sampling within PSU’s re-
quired first the selection of census enume. ation
districts (ED’). The ED’s are small well-defined
arcas of about 250 housing units into which the
entire Nation was divided for the 1960 population
census. Fach ED was assigned 4 “measure of
size” equa! to the roundrd whole number result-
ing from a “division by nine” of the number of
children aged 5-9 in the ED at the time of the
1960 census. A sample of 20 ED’s in the sample
PSU were selected by systematic sampling, cach
ED having a probability of sclection proportional
to the population of children 5-9 years at the
time of the 1960 census date. A further random
sclection by size of segments (sinaller clusters of
housing units) within cach ED was then made.

Because of the 3-year time interval between
Cycle 11 and Cycle il the Cycle HI frame had
to be supplemented for new corstruction and to
cempensate for segments where housing was
partially or totally demolished to make room for
highway construction or urban redevelopment.

Advanced planning for the eaaminations at
thie various locations or stands provided for about
17 days of examinations which limited the num-
ber of examinces per location to approximately
200. When 22 = number of cligible youths in the
sample draw.. for a particular location exceeded
this number, subsampling was done by deleiing
from the mastar list of cligible youths (ordered
by segment, houschold order within segment, and
age within houschold) every nth name on the list
starting with the yth name, y being a number
between 2 .4 n selected randomly and n being
the extent of oversampling in the original draw.

In Cycle i, as in Cycle I, twins who were
deleted in the sample sclection, were also sched-
uled for cxamination, time permitting, as were
youths deleted from the Cycle Il sampie who
had beei examined in Cycle . The sample was
sclected in Cycle I, as it has been for the chil-
dren in Cycle I, so as to contain the -orrect pro-
portion of youths from familics having oniy’ onc

Q

RIC

Aruitoxt provided by Eic:

-

cligible youth, two cligible youths, and so on to
be representative of the total target population.
However, since houscholds were one of the cle-
incnts in the sample frane, the number of related
youths in the resultant sample is greater than
would come from a design which sampled youths
12.17 years without regard to houschold. The
resultant estitmated mesn measurements or rates
should be unbiased, but their sampling variability
will be sgn.cwhat greater than those from more
costly, tinc-cousuming systcaatic sample designs
in which.cvery kth youth would be sclected.

The *~*al probability sample for Cycle Il in-
cludeu 4 youths representative of the approx-.
imately 22.7 million nonins titutionalized Usiited
States youths of 12-17 years. [he sample con-
taincd youths from 25 different States and
approximately 1,000 in cach sirgle year of age.

The response rate in Cycle HIE was 90 pereent,
with 6,768 youths examined out of the total
sample. These examinees were closely represent
ative of those in the sample as well as the popu-
lation {vom which the sample were drawn with
respect Lo age, sex, race, region, population
density, and population growth in arca of resi-
dence. Hence it appears unlikely that nonre-
sponse could bias the findings appreciably.

Measure used to control the quality of the
data from these surveys have been cited pre-
viously;6:24 those additional measures speci-
ically  related to the testing of hearing are
outlined in an carlicr section of this report.

Reliability

While measurement processes in the surveys
wete carcfully standardized and closcly con-
trolled, th. orrespendence between the real
world and survey results cannot be expected to be
exact. Survey data are imperfect for three major
reasons: (1) results are subject to sampling error,
(2} the actual conduct of a survey never agrees
perfectly with the design, and (3) the measure-
ment processes  themselves are incxact cven
though standardized ard controlled.

The fires report on Cyele HIS describes in de-
tail the faithiulness with which the sampling
design was carried out.
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Data recorded for cach sample voutl: ar
inflated in the estimation process to characterize
the larger universe of which the sample youth i,
representative. The weights used in this inflation
precess are a product of the reciprocal of the
ot babitity of selecting the vouth, an adjustment
for nontesponse cases, and a poststratified ratio
adjustment which incieases precision by bringing
survey results into closer alignment with known
United States population figure by color and se x
within single years of age 12 through 17 for the
\n|,'£5| P SUrveN .

In the thitd cyvele of the Health Examination
Survey (as for the children in Cycle 1) the sam-
ples were the results of three principal stages of
sclection the single PSU from each stratum, the
20 segmants from zach sample PSU, and the sam-
ple youth trom the eligible persons. The prob-
abitity of selecting an individual vouth is the
product of the probability of selection at each
stage.

Smce the strata are roughly equal in popula-
tion size and a nearly equal number of sample
vouths were examined i cach of the sample
PSU, the sample design is essentially  selt-
wicghting with respect of the target population;
that is, ecach youth 12 through 17 yvears had
about the same probability of being drawn into
the tespective samples.

The adjustinent upward for nonresponse is
intended to minimize the impact of nonres. onse
on final estimates by imputing to nonrespondents
the characteristics of “similar” respondents.
Here “similar” respondents were judged to be
examined youths in a sample PSU having the
same age (in years) and sex as youths not exam-
incd in that sample PSU.

The poststratified ratio adjustment used in the
third cycle achieved most of the gains in precision
which would have been attained if the sample
had been drawn from a population stratified by
age, color, and sex and makes the final sample
estimates of population agree exactly with in-
dependent controls prepared by the Bureau of
the Census for the United States noninstitution-
alized population as of March 9, 1968 (approxi-
mate midsurvey point for Cycle HI), by color
and sex for cach single year of age 12-17. The
sampling weight of cvery responding sample
yvouth in each of the 24 age, color, and sex classces
is adjusted upwards or downwards so that the
weighted total within the class equals the inde-
pendent population control for ecach survey.

In addition to youths not examined at all,
there were some whose examinations were incom-
plete in onc frequency or another. If the techni-
cian considered some parts of the test unreliable

Table | . Missing hearing test data, by age of examines: Hes'th Exsminetion Survey, 1936-69

Al
H examinees, 13 14 15 16 17
eaning test missing 12-17 years year: yesrs years years yeass
years
Al frequencies {(number of vouths
for whom ore or more test perts
ae incomplet, . 38 7 8 5 8 6 4
Number of ears

Test incomplete for frequencies of

250 Hertz 45 7 10 5 10 10 3

500 Hertz 45 8 8 5 1" 10 3
1000 Hertz 46 8 8 5 10 12 3
2000 Hertz 46 e 8 6 0 10 4
3000 Hertz . . 47 8 11 5 10 10 3
4000 Hertz 48 9 10 5 10 10 4
6000 Hertz 16 7 10 5 12 10 2
8000 Hertz . 52 9 12 7 12 10 2

‘
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because of physical or mental reasons or t
audiometer was not tunctioning properly, the
test parts affected were also not used. The extent
of missing data for the hearing tests is shown in
table L.

For each of the examined youths not given the
hearing test, a respondent of the same age-sex-race
group was sclected at random and his test results
assigned to the nonexamined person.

When only incomplete test results were avail-
able (38 youths), a variety of methods were used,
depending upon the extent of missing data. 1If
only one car was tested, it was assumed that the
finciass for the other car would have been the
I partial results were available, the levels
tcached by the other car at the particular fre-
quencies were used as the ostimates if they were
consistent with the audiogram for the car on
which data were missing, Otherwise, projections
were made on the basis of the parts of the
audiogram available.

[ TR o

Sampling and Measurement Error

In the present report, reference has been made
to efforts to minimize bias and variabeity of meas-
urcment techniques.

The probability design of the survey makes
possible the calculation of sampling crrors. The
sampling error is used here to determine how
imprecisc the survey test results may be because
they come from a sample rather than from the
measurements of all clements in the universe.

The estimation of sampling errors for a study
of the type of the Health Examination Survey is
difficult for at least three reasons: (1) measure-
ment error and “pure” sampling error are con-
founded in thc data it is not casy to find a
procedure which will cither completely include
both or treat one or the other separately, (2) the
survey design and estimation procedure are com-
plex and accordingly require computationally
involved techniques for the caleulation of vari-
ances, and (3) froon the survey are coming
thousands of statistics, many for subclasses of

Q
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the population for which there are a small num-
ber of cases.  Estimates of sampling error are
obtained from the sample data and are them-
sclves subject to sampling error which may be
large when the number of cases in a cell is small
or even occasionally when the number of cases
15 substantial.

Estimates of approximate sampling variability
for selected statistics used in this report are
included ia the detailed tables. These estimates
have been prepared by a replication technique
which yiclds overall variability through observa-
tion of variability among random subsamples of
the total sample.?* The method reflects both
“purc” sampling variance and a part of the meas-
urement variance,

In accordance with usual practice, the interval
estimate for any statictic may be considered the
range within one standard crror of the tabulated
statistic, with 68-percent confidence, or the range
within two standard errors of the tabulated sta-
tistic, with 95-percent confidence. The latter is
used as the level of significance in this report.

An approximation of the standard crror of a
difference « = x - y of two statistics x and y is
given by the formula §4 = (S5 +S; )32 where S,
and S, arc the sampling errors, respectively of
x and y. Of course, where the two groups or
measures are positively or negatively correlated,
this will give an overestimate or underestimate,
respectively, of the actual standard error. These
cstimates are shown in table 11

Small Numbers

In some tables magnitudes are shown for cells
for which the sample size is so small that the
samplimg crror may be scveral times as great as
the statistic itself. Obviously in such instances
the statistic has no meaning in itself except to
indicate that the true quantity is small. Such
numbers, if shown, have been included in the
belief that they inay help to convey an impres-
sion of the overall story of the table.
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Yable II. w-rmd-um'umeawmhﬂlwm(mim)'mm number of examinese, by selested characteristies:

United States, 1968-70
* Both 8oys Girls
.. Total number| ssxes =
Charscteristic ofexaminess | 12-70292)1 12| 13| v [ 15 [ 16| 12 |12920 12 3] 4] 5] 18} 17
yoors Ryeers || yesrs | years | yeers | yoors | yoars yoors| yean qu Yoars | yoors| years] yoors | yoers
Total nuimnber
of examinees 6,768 §3,545(| 643 626| 618 1613 | 556 | 489 13223 547 582 | 588 | 503 | 536 | 409
Standard error in d8 re sudiometric zero {ISO-1964)

Race .
White.......... 5735 } 0.145] 0200 025] 030] 0.25] 0.30] 0.45] 0.40] 0.10§ 025! 025] 020! 0.20] 0.25] 030
Negro. . ........ 999 | 025 f035f 050 0es{ 055| 0.70| 0.70] o0.es| o0.300 056! 1.08] oeol 060] 065] 006
Other races . . . .. . 34 | 085]0.80[39.50| 18.15] 16.90| 3.40[18.45] 0.00] 1.60] 3.60!42.40] 42.40]17.15] 35.35| 28.40

Region
Northesst . . 1641 1 020030 035| 06s| 030f 0.85| 0.40| 0.70] 0.26] 0.30]| 0.20] 03s5| 0.60| 0.55] 060
Midwest . . ... ... 1.757 | 026 035} 050} 0so] 020 0.35| 0.55| 0.75} 0.200 0.35] 060] 030] 065] 040] 030
South. . ........ 1.704 } 030035l 050} 0.s0] 040| 0.26] 1.35| 0.65| 0.35] 0.65] 0.80] 085| 0.20] 040] 0%
West .......... 1666 | 04s5)o050) 090| 0s0| 0.70] 0.60| 0.50| 0.90| 0.40f0.70] 0.55| 0.3s| 030| 0.50} 050

Urbar.: aed
3 million or more . . . 1420 | 025 | 0.35/| 040] 095| 0.45| 0.56| 0.25| 0.45| 0.15] 0.35| 065] 035| 0.35| 0.45]| 0.38
1-2.9 miltion . . . . . 845 | 045 ] 0s0jl 035{ 065 0.70] 0.70] 0.66| 1.50] 045} 085! 1.10] 080| 0.75| 045] 045
250,000-999.999 . . 782 | 060 055{ 1.10{ 055| 045| 065 0.85] 1.10] 090 1.60] 150] 120] 0.90| 0.70] 088
Under 250,000 . . . . 540 | 090 Josofl 195 1.20] 1.95| 0.70| 1.15| 5,00] 1.45]1.05] 240] 225]| 200| 1.20} 108
25.000 or raore . . . . 293 | 085¢1.06] 255 1.25] 065 1.90| 1.80] 0.95] 065/ 20| 0.90] 0.75]| 035] 0.60] 190
10,000-24,999 ., 187 | 1.00]1.26| 1.90| 1.65] 195 1.15] 2.70|12.45] 0.75]} 1.06| 235] 11.85]12.80[ 11.70|20.10
2,500-9,999. . .. .. 408 § 0.25 J040ff 095} 1.00] 0.70| 1.35! 240] 0.40] 020} 1.00] 0.50| 1.20| 040| 1.00| 050
Rurslarea . ... .. 2292 | 020f030) 0.45] 040] 045{ 035| 0.65| 0.45] 0.20[ 035| 0.45| 040 0.26| 050 0.48

Income
Less than $3.000 . . . 817 | o025 Joas!| 0.90] 1.10; 1.20] 0.80| 1.40| 1.30] 030} 09n] 1.25{ 1.00{ 0.80| 060 080
$3,000-$4.999 . . . 946 | 0350501 090| 0.95| 055] 0.85| 1.00| 0.70] o030/l 0.501 085! 0s5| 060] 1.25{ 0.80
$5.000-$6,999 . . . . 1.085 | 020 J030( 2.80] 060 060| 0.60; 0.60| 065] 0.20]040) 088] 0s0| 060| 0.65| 040
$2,000-$9.999 . . . . 1555 | 0151020 0.40{ 04s| 035| 0.30] 0.30] 0.95] 0.20 0.50| 0.40] 0.35] 045] 060] 045
$10,000-$14,999. . . 1277 | 020f0.25 ) 040| 060] 045| 046 0.50| 0.55] 020l 0.45] 0.75| 040! 035| o0.50| 0.80
$15,000 or more . 652 | 015 Jo.25|| 045| 0.65] 0.70| 0.80] 0.70| 0.75] 0.25/ 085! 0.75| 085| 065] 0.55] 068
Education of parent
Less than Syears . . . 443 | 0501075 1.90| 135] 1.30] 1.30] 0.85{ 1.05] 0so)l 1.95{ 180! 1.00] 080! 1.35| 260
STyesrs ....... 609 | oso 060l oeo| 130} 055| 0.70| 2.05| 1.25] o050}l 0.75] 0.75| 1.88] 060 080| 0.78
Syesrs . ... 845 | 026 floa0 il 0.95| 0.80] 080] 0.85| 0.75| 060} 0.2l 040! 0.46| 0.40| 0.56{ 0.56} 090
o-11yesrs. ..... 1417 | 020 l030]| 0.70] 055] 060| 0.50| 0.65| 0.55| 0.20f 0.45| 080] 048] 095] 0.35| 050
vyesrs ........ 1915 | 0.6 {[0.20|| 0.40| 0.45| 030| 0.35| 0.45| 0.80] 0.20]l 0.50] 0.40| 0.45| 0.25] 065 048
13-15 years 554 | 026 0.20 || 05| 065| 065| 0.20| 0.85| 0.80] 030l 0.75] 1.18] oss| 0.70| 0.70] 000
16 years 443 | o025 fl0ss ]l 0.65] 1.30] 060} 1.00] 1.00] 1.10] 0.20] 045! 0.70] 098] 0.70] .00}/ 088
17 years or more 380 t 025 flo30]l 055 075] 098] 095 080! 06s] 035{ 120 130| 1.00[ 1.15| 0.70| 098
Population change &

Loss .......... 1601 | 030 [lo40 | 0.60| 025| 080| 066 1.60[ 0.70] 0.25/ 0.25] 0.56| 088/ 0.20{ 048] 080
Below-average gain . . 1.754 | 030 {0356 060| 0.55! 060| 0.40} 0.50| 0.80] 040l 0.75| 0.85| 045} 0.70| 0.75}| 086
Aversgegsin. .. ... 1773 1 030 {040 || 065} 0.75] 0.25( 0.30| 0.30] 1.10] o0.30| 035] 0.75] 048] 065| 0.30| 0.30
Above-gve “3ge gain 1640 | 0.25 [{0.35 | 0.60| 0.55| 040 050| 0.35 0.80] 0.15}j 0.55] 0.50| 0.40] 0.50| 0.40] 038
1Aversge of heering jeveis at 500, 1000, end 2000 Hertz.
(eXoXe)
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APPENDIX I

DEMOGRAPHIC AND SOCIOECONOMIC TERMS

Age.—The age recorded for each youth was the
age at last birthday on the date of examination.
The age criterion for inclusion in the sample used
in this survey was defined in terms of age at time
of interview. Since the examination usualiy took
place 2 to 4 weeks after the interview, some of
those who were 17 years old at the time of inter-
view became 18 years old by the time of examina-
tion. There were 23 such cases. In the adjust-
ment and weighting procedures used to produce
national estimates, these 23 were included in the
17 year group.

Race.--Race was recorded as ‘“‘white,”
“Negro,” or “other.” “Other” included Ameri-
can Indians, Chinese, Japanese, and all races other
than white or Negro. Mexican persons were
included with “white” unless definitely known
to be American Indian or of another race.
Negroes and persons of mixed Negro and other
parentage were recorded as “Negro.”

Geographic region.--For purposes of strati-
fication the United States was divided into four
geographic regions of approximately equal popu-
lation. These regions, which correspond closely
to those used by the Bureau of the Census, were
as follows:

Region States Included

Northeast Maine, Vermont, New Hamp-
shire, Massachusctts, Connecti-
cut, Rhode Island, New York,
New Jersey, and Pennsylvania

Midwest Ohio, Hllinois, Indiana, Michigan,

Wisconsin, Minnesota, lowa, and
Missouri

South Delaware, Maryland, District of
Columbia, West Virginia, Virginia,
Kentucky, Tennessee, North Car-
olina, South Carolina, Georgia,
Florids, Alabama, Mississippi,
Louisiana, and Arkansas

West Washington, Oregon, California,
Nevada, New Mexico, Arizona,
Texas, Oklahoma, Kansas, Ne-
braska, North Dakota, South
Dakota, Idaho, Utah, Colorado,
Montana, Wyoming, Alaska, and
Hawaii

Urban-rural. The definition of urban-rural
arcas was the same as that used in the 1960
Census. According to this definition, the urban
population was comprised of all persons living in
(1) places of 2,500 inhabitants or more incor-
porated as cities, boroughs, villages, and towns
(except towns in New England, New rork, and
Wisconsin); (2) the denscly settled urban fringe,
whether incorporated or unincorporated, of
urbanized arcas; (3) towns in New England and
townships in New Jersey and Pennsylvania which
contained no incorporated municipalitics as sub-
divisions and had cither 2,500 inhabitants or
more, or a population of 2,5(9 to 25,000 and a
density of 1,500 persons or more per square mile;
(4) countics in States other than the New Eng:
land Statcs, New Jerscy, and Pennsylvania that
had no incorporated municipalities within their
boundarics and had a density o1 1,500 persons
or more per square mile; and (5) unincorporated
places of 2,500 inhabitants or more not included
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in any urban fiinge. The remaining population
was classified s rural.

Urban arcas are further classified by popula-
tion size for places within urbanized arcas and
other urban places outside urbanized areas.

tamuly mcome. The income recorded was
the total income of the past 12 months received
by the head of the houschold and all other house-
hold members related to the head by blood,
marriage, or adoption. This income was the
gross cash income (excluding pay in kind) except
in the case of a family with their own farm or
busmess, in which case wet income was recorded.

Parent. A parent was the natural parent or,
in the casc of adoption, the legal parent of the
child.

Guardian. A guardian was responsible for the
care and supervision of the child. He (or she)
did not have to be the legal guardian to be con-
sidered the guardian for this survey. A guardian-
ship could only exist when the parent(s) of the
child did not reside within the sample houschold.

Head of houschold. --Only one person in each
houschold was designated as the “head.” He
(or she) was the person who was regarded as the
“head” by the members of the household. In
most cases the head was the chief breadwinner
of the family although this was not always true.
In some cases the head was the parent of the
chief earncer, or the only adult member of the
household.

000
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APPENDIX 11

RECORDING FORM
WEALTN EXAMINATION SURVEY -1l
AUDIOMETRY
AUBIOMETIR NO. (6-9) SXAMNIR (19-11)
USE THIS SECTION WHEN CARD USE THIS SECTION WMEN
SAMME NO IS EVEN COL NOS SAMPMLE NO 1§ ODD
crs - & —
400C R L (12-13) 4000. r L
[ '3
—— e
1000 R L (189 1000: R L
1 L
<— —
8000. R L (20-23) 6000: R L
' \
evenoad - ——
500. R L (34-27) 500- R L
-~ —
2000. r L (38-31) 2000- R L
' '
— —
250. ® L 132-39) 250: R L
' \
<+ —
4000 R ] L 136-39) 4000: R L
-d
) '
— = e —
8000- R L (09-43) 8000: R i
V t
— b maned e
3000 R L (6847} 3000. R I 8
CONDITIONS AITECTING TISY RISULTS: /“hedt) CONDITIONS APIICTING TIST RESULTS
s+ O[] ~om 1 [ Cold ot prosers & [ Cold withn post week
2 D €ar dcharge 3 D Earoche wihin pest week

3 [ Equipment defective* [ ] D Bohovier* 7 D Other*

* Specify frequency (cps ) «f only cerfain one{s) offected, cnd dexnbe

oe-—4s11-2 1uwu "o 1.5
Y i1-08 !

— 000 —
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APPENDIX IV

STANDARDS FOR REFERENCE (AUDIOMETRIC) ZERO

The sound pressure standards for “normal”
auditory threshold- the 1951 American Stand-
ards Association audiometric zero—maintained
by the National Bureau of Standards were
derived from data of the National Health Survey
0f 1935-36, as desenibed previously. The original
mcasurements were determinations of voltages
applied at the terminals of the audiometer car-
phones used in the survey for a subgroup of per-
sons with “normal” hearing.  These threshold
data were transferred by loudness balancing to o
group of standard carphones designed especially
for stability in calibration the Western Flectric
705-A. After loudness balancing, the carphones
were placed on an NBS 9-A standard cadibrating
coupler and their response was measured.

Later, and in a similar fashion, the National
Burcau of Standards transferred the threshold
from the Western Electric 705-A carphone to
{ive other types of carphones.

The threshold standards in terms of sound
pressure in a standard coupler will be valid for
the carphones of these types provided the car-
phone cushions are of controlled profile, thick-
ness, and compliancc; the distance from the front
of the face of the moving diaphragm to the plane
of the cushion is held constant; and that the
carphone is held against the car with a constant
coupling force.!3-23 They will not apply to
carphones of other types.

The transfer characteristies for the TDH-39
carphones MiX-41/AR cushions used in this sus-
vey were those determined for the Health Exam-
ination Survey instruments at the University of
Pittshurgh to replace those previoush suggested
by Allison Laboratones.*?

The new (1964) standard reference zero rec
ommended by the International Organization
for Standardization (180)10.26-29 wys adopt~d
in the 1969 American National Standard for
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audiometers during conduct of this survey to
replace the differing 1951 American and the
1954 British Standards.3?  Since these new
standards arc appearing in many of the journals
and other technical publications, the comparison
of them with the 1951 American Standard on
the 705-A carphones and the TDH-39 carphones
uscd in this survey is shown in table 111

The thresholds for the 1951 American Stand-
ard and the recommiended ISO Standard on the
705-A carphones are rounded to the nearest
0.5 dB in accordance with the 1SO method of
presentation.  The TDH-39 thresholds are re-
tained in the form used to convert the findings
from this survey to decibels re 0.0002 dyne per
square centimeter, as shown in the section “Com-
parison With Previous Findings.”

Table i1. Comperison oi 1951 American Standard and the
recommended SO Standerd for reference zero
1951 American Standard | Recommended 1SO
for reference zero of: Standard for
Frequency reference zero
WE-705-A TDH-39 of WE-705-A
earphones! | earphones! estphones!
Decibels re 0.0002 dynes per square cm.
250¢cps . . . 39.6 454 24.5
500cps . . . 5.0 . 300 11.0
1000 zps 16.5 226 6.5
2000 cps . 17.0 7ns 8.5
3000cps . . . 2160 2.7 75
4000 cps . . . 15.0 16.9 9.0
60600 cps . 278 29 8.0
8000 cps . . 20.9 %5 9.5

10n NBS 9 A coupler. TDH-39 serphone reference velues
shown here ere those detsrminad for the Heelth Fusmination
Survey instruments et the Univeruty of meuvoh.' The
other two sets were determined by aversging meny different de
terminetions from many different countries, aveilable from the
Notionet Buresu of Stenderds.

2Estimeted.
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OUTLINE OF REPORT SERIES FOR VITAL AND HEALTH STATISTICS
Origimally Public Health Service Publication No. 1000

Programs and collection procedures.—Reports which describe the general programs of the National
(C.enter for Health Statistics and fts offices and divisfons, data collection methods used, definitions,
and other material necessary for understanding the data,

Data evaluation and methods research.—Studies of new statistical methodology including: experi-
mental tet.s of new survey methods, studies of vital statistics collection methods. new analytical
techniques, objective evaluations of reliability of collected data, contributions to statistical theory,

Analytical studites.—Reports presenting analytical or interpretive studies based on vital and health
statistics, carrying the analysis further than the expository types of reports in the other series.

Documents and conmltee reports.—Final reports of inajor committeer concerned with vital and
health statistics, and documents such as recommended model vital registration laws and revised birth
and death certificates,

Data from the Health Interiiew Surtey.—Statistics on illness, accidental injuries, disability, use of
haspital, medical, dental, and other services, and other health-related topics, based on data collected
in a continuing national household interview sarvey.

Data from the Health Examination Survey.--Data from direct examination, testing, and measure-
mient of nativnal samples of the population provide the hasis for two types of reports: (1) estimates
of the medically defined prevalence of specific diseases in the United States and the distributions of
the population with respect to physical. physiological, and psychological characteristics; and (2)
inilveis of relatonships among the various measurements without reference to an exphcit finite
unnerse of persons,

Data from the Institutional Population Surteys.—Statistics relating to the health characteristics of
persons in mstitutions, and on medical, nursing, and personal care received, based on national
samples of vstablishments providing these services and samples of the residents or patients,

Data from the Hospital Discharge Surtey.—Statistics relating to discharged patients in short-stiy
hospitals, based on a sample of patient records in a national sample of hospitals,

Iata on health 1esowrces manpower and facilities, —Satistics on the aumbers, geographic distri-
butson, and chardcteristics of health resources including physicians, dentists, nurses, other heatth
tanpone T ocoupaticns, hospitals, nursing homes, and outpatientand other inpatient fac thties,

Data on mortatily . —\ ariods statistics on mortahity uther than as included 1n annual or monthls
reports— ~joy 1l 1nalses by Cause of death, age andother demographic variables, also geographic
and e wCcies analvses,

Data on ratuirly, maitasc, aud dit orce. — \ arious statistics on natahity, marrge, and disvorce othes
than 1~ nddaldcd an o anaual or monthly reports—special analvaes by demogrophic anables
seopraphic ind e series analyses, studies of fertihty,

. dso

Data trom the Sattomal Natalidy and Moitalady Surie) s, —Stitistic~ on charactenistuics of births and
Loathic ot ve it il froan e vital Fecords, basedon sample susvess stemming from these records,
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